
A D M I N I S T R A T I V E R E C O R D
EXHIBITS TO M E M O R A N D U M OF POINTS AND AUTHORITIES IN SUPPORT OF

P L A I N T I F F ' S A P P L I C A T I O N F O R P R E L I M I N A R Y I N J U N C T I O N A N D
EMERGENCY NOTICE TO CLASS MEMBERS

Exh.
No.
1.

2.
3.

4.
5.

6.

7.

8.

9.
10.

11.

12.
13.

Date
1977
1 0 / 7 / 8 3
9 / 1 2 / 5 6

4 / 1 9 / 7 7
5 / 2 4 / 7 7

1962-1998

1993-1998

1988-
1999

8/8-9/56
7 / 2 0 / 5 9 (?)

6 / 1 4 / 6 1

10/6/64
5 / 1 1 / 6 4

Description
Performance Report, Industrial Chemicals (had to put in new mill to solve
p o l l u t i o n problems
Memo to Bettacchi from Ciampa re Monthly Report 9/83
Letter to Buyers f rom Wake (IH) (small asbestos increase in ore produces
large increase in asbestos dus t)
Memo to Wood from Yang re Tremol i t e content of Zonoli t e product s
Demonstrative ex. made from: Memo to Brookes from Wood re Tremo l i t e
in Vermiculite (risk lung 5X, label no, highest exposure for attic
in su la t i on!! , will be banned, label would limit l i a b i l i t y but increase claims)
C o p y of Document of U.S. Census Bureau entit led "Expenditures for
Residential Improvements and Repairs by Property T y p e , Quarterly
1962-1998"
Copy of Document of U.S. Census Bureau entitled "Expenditures to
Owner-Occupied Properties by T y p e of Job: 1993 to 1998" and
"Expenditures to Rental Propert ie s by T y p e of Job: 1993 to 1998"
Copy of Document of U.S. Census Bureau entitled "Expenditures for
Improvements and Repairs of Residential Propertie s Second Quarter 1999"
with attached Tab l e s showing Expenditures for Maintenance and Repairsand Improvements for 1988 to 1999
MT Board of H e a l t h , Report on IH S t u d y of Zonol i t e Co.
Letter to Bleich f rom Cairns MD: analysis of chest x-rays of Libby
employees
Grace le t ter f rom Lovick to Western Mineral Products Co.: our experiencere e f f e c t of dust on employee health
Chicago Daily News: Suspec t asbestos a Cancer Source
MT Board of H e a l t h le t ter to Bleich: report on dry mill section of plant
(very poor housekeeping, knowledge of Asbestos t ox i co logy
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14.

15.

16.

17.
18.

19.

20.
21.

22.
23.

24.

25.

26.

27.
28.

29.
30.

1 2 / 2 3 / 6 9

3 / 1 1 / 6 9

3 / 3 1 / 6 9
1 0 / 2 3 / 9 1

1 1 / 1 / 8 5
3 / 1 1 / 7 6

9 / 1 7 / 8 0

6/86
3/83

7/83

1 1 / 8 0

2/88

3/79

8 / 1 0 / 9 4
7 / 1 1 / 7 7

4 / 1 / 8 0
3 / 2 5 / 8 0

—Demonstrat ive graph: Workers with Disease 1969
— S t u d y to Determine Relationship Between Years of Employment and
X-ray Finding s (by Kos t i c)
— G r a c e memo from Lovick: f o l l o w - u p should be l e f t to personal physician
Demonstrative ex. consisting of:
-Memo to Sterret f rom Kos t i c with article f r om Washington S a f e t y Report
(maybe we should a p p l y label to d e f e n d against l i a b i l i t y claims
— M e m o to K o s t i c f rom Dugan (label may incur l i a b i l i t y )
Demonstrative ex. made from:
Depos i t ion of Junker (don't send warning le t t er to schools because they
would sue; don't say bad things about your own company)
Grace memo re lung cancer risk assessment (30,000 p e o p l e )
Memo to Brown from Locke re recent sampl ing (>2, 5, need binder
remedy)
EPA, F r i a b l e Asbestos-Containing Material in S c h o o l s ; Proposed
I d e n t i f i c a t i o n and N o t i f i c a t i o n , 45 F e d . Reg. 182, p. 61969
EPA Airborne Asbes to s Assessment U p d a t e d (June 1986), p. 72.
EPA Blue Book, Guidance for C o n t r o l l i n g Asbes to s-Containing Materials
in Build ings (March 1983). P. 1-1.
Withdrawn
Chronic Advisory Panel on Asbe s to s Report to the U . S . Product S a f e t y
Commission ( J u l y 1983), I - V I .
NIOSH Pamphlet No. 81-103, Workplac e Exposure to Asbes to s (November
1980), p. 3.
EPA Report to Congress of asbestos-containing material in pub l i c
bui ld ings , February 1988, p. 5.
EPA Orange Book, Asbes to s-Containing Material in School Buildings: A
Guidance Document (March 1979), Part I, p. 1.
OSHA F e d . Reg., V o l . 59, No. 153, August 10, 1994, at p. 40978.
Demonstrative exh. made from:
Memo re Request for Technical Service — evaluate 10 attic test samples (all
10 samples >4.5)
Letter to Ray from W o o d s re t e s t ing, pro to co l s
Memo to McCord from Eaton re Consumer Products (user exposure)
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31.

32.

33.
34.

11/60

—Demons tra t ive ex. re Zonol i t e (no need for mask, pours c l eanly) w/co lor
photo of Zono l i t e bag
— O r i g i n a l doc: Zono l i t e booklet "Modern Miracle of Insulation"
-Demonstrative ex.: Zonolite ad (jus t pour, level, leave; safe non-irritating
to lungs)
-Zonolite ad from Western News (pour, level, leave)
-How To Do It: Zonol i t e Insula t ion Handbook ( s a f e non-irritating to lungs)
EP A, Guidance for Contro l l ing Asbestos (Purple Book)
EPA, Managing Asbe s t o s in Place (Green Book)
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PERFOK.VANCE REPORT
oup I n d u s t r i a l . C h e m i c a l s RCA No. 12-2

sion C o n s t r u c t i o n P r o d u c t s Date A p p r o v e d A p r i l 3. 1975
R e p o r t i n g Uni t U . S . Z o n o l i t e O p e r a t i o n s

(1) (2) C3)1977 (4)

(§000)
(1) RCA P r o j e c t i o n
( 2 ) A c t u a l

V ' a r t a n c e / T a v / C U n f a v )
(3) Aaount
(4) Percent

Amount of Average Grace Net Percent Return
Expend i cur e C a p i t a l Employed Income on GCE

$10,200
9,799 (a)

401
3.92

$38,077
27,201

$10,87623.62

$4,5724,035

$ ( 5 3 7 )(11.7)2

12.01
14.8

2.8* P t s .

RCA. $12-2, en t i t l ed "Overrun - New Vermicul i t e K i l l - Libby, Montana", requested to spend
sn add i t i ona l $2,600,000 ( f o r a t o ta l expendi ture of $10,200/000) to c o m p l e t e the r ep lace-
went of Construct ion Produc t s D i v i s i o n ' s (CPD) veraiculite mill in Libby, Montana. Theob j e c t ive s of this p r o j e c t were (a) to increase Zono l i t e vermiculite mi l l ing capacity
f r o a 310,000 tons in 1970 to 426,000 tons annually by 1977, (b) to improve mi l l ing
p r o d u c t i v i t y and thereby lower direct m a n u f a c t u r i n g c o s t s , and (c) to c o m p l y vich f e d e r a l
and s ta t e p o l l u t i o n requirements.
» f t e r two years (1975 and 1976) of s tar t -up problems and proce s s d e s ign m o d i f i c a t i o n s at

i new Libby m i l l , Z o n o l i t e ' s veraiculite m i l l i n g capac i ty is p r e s e n t l y e s t imat ed at
uSO.OOO cons annually or 24,000 ( 5 . 6 2 ) ahead of RCA 012-2 p r o j e c t i o n s . The Enoree, S o u t hCarol ina mil l ing c a p a c i t y is e s t imated at 122,000 tons or 12,000 (10. 92) above RCA <712-2,vnile the Libby, M o n t a n a o p e r a t i o n has an e s t imat ed annual c a p a c i t y of 323,000 tons or
12,000 tons (3.82) f a v o r a b l e to RCA p r o j e c t i o n s . In 1977, the new Libby mill produced1,005 tons of venaicul i te concentrate pet day (TPD) vhlch vas 53 TPD ( 5 . 6 2 ) f a v o r a b l e to
RCA £12-2 p r o j e c t i o n s . T h i s f a v o r a b l e op era t ing p e r f o r m a n c e is pr iaari ly dee to improved
Dill r e l i a b i l i t y (2 On-Streao Time of 96.11 versus 92. OX as p r o j e c t e d in RCA 012-2) and
a mill f e e d rate of 250 tons per hour (TPH) , vhich is 15 TPH (6.42) ahead of RCA p r o j e c -
tions. ^ V iwiud^f. ^ o ^ - l s . /-*-{• -7r .f in addi t i on t o / e x c e e d i n s _ J t h e x i ( C A output o b j e c t i v e s , the direct manufac tur ing costs a• S t h e Libby oill( vere Q j l T i s i J t e r ton of concentrate produced vhlch was $2.737 (18.82)

( . f a v o r a b l e to the RCA $12-2- estimste o f $14.58 per ton. 'This f a v o r a b l e cost p e r f o r m a n c e
is p r imar i ly a t t r i bu tab l e to the 5.62 increase in dai ly o u t p u t , c oup l ed vith lover reagent
consumpt ion re su l t ing f r o n the process de s ign improvements made to the mill f e e d pre-
p a r a t i o n circuits as part of the RCA 012-2.
The p o l l u t i o n prob l ems vhich vere i d e n t i f i e d in RCA 012-2 (i.e; ', excessive level s of
f u g i t i v e dust f r o m the dry screening circuit s , p a r t i c u l a t e emissions f r o m the ore dryers tacks, ar.d mill t a i l i n g s ( w a s t e ) being carried by the spr ing r u n - o f f Jfrnto the Kootenai
River) have been e l iminated . If Z o n o l i t e had not been a c t i v e l y working to solve these
p o l l u t i o n prob l ems at Libby, a f o r c ed shutdown of the f a c i l i t i e s would have occurred In

(I

(a) As of December 31, 1977, $9,799,000 (96 .12) of the authorized $10,200,000 has been
spent . An a d d i t i o n a l $401,000 will be s p e n t in 1978 for f u r t h e r mill improvements
bringing to tal s p e n d i n g to $10,200,000,

> 1 19 / -) A ? / :
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W h i l e \ t h e n e l T l u t l o n r e l a t e d o b j e c t i v e s o f RCA $12-2 have been r e s o l v e d , Z o n o l i c e i s
p r e s e t i t l ^ f / f a c e d with t i g h t e n i n g government s t a n d a r d s covering exposure to asbe s to sf i b e r s , - ^ V e r a i c u l i t e c onc en tra t e c on ta in s naoiraUy occurring trace quant i t i e s ( l e s s
t h a n f o . 2 £ ) o f f i b r o u s t r e n o l i t e a sbe s to s . A n ' . r f ^ ? a l l f o r m s o f asbestos inc luding
t r e m * i i l f e , ^ c l a s s i f i e d a s carcinogens, Z o n o l i t e ' s mines, e x p a n d i n g . p l a n t s ^ p r o d u c t s , a n d
customers are s u b j e c t e d to a host of r egu la t i on s being promulga t ed by the O c c u p a t i o n a lS a f e t y a n d H e a l t h A d m i n i s t r a t i o n ( O S H A ) , Mine S a f e t y a n d H e a l t h A d m i n i s t r a t i o n ( M S H A ,Consumer P r o d u c t s S a f e t y Commission ( C P S C ) , t h e Environmental Pro t e c t i on A g e n c y ( E P A )and o ther s i n c l u d i n g a var i e ty of s t a t e level agencies. At the pr e s en t time al l o fZ o n o l i t e ' s p r o d u c t s a n d operat ions s a t i s f y e x i s t i n g r e g u l a t o r y s tandard s covering,exposure to a s b e s t o s . The new mil l at L i b b y has been an i m p o r t a n t f a c t o r in m e e t i n gthese s t andard s . W h i l e research cont inues to work toward f u r t h e r reducing t r e m o l i t e\ r^f-rrsa the v e r m l c u l i t e c onc en tra t e and our p r o d u c t s , Z o n o l i t e remains s u b j e c t to all
asbe s to s regulat ions .
In 1977, the Z o n o l i t e business generated net income (Grace S h a r e ) of $4,035,000 on net
sales o f $ 6 5 , 4 8 3 , 0 0 0 ' f o r a 1 4 ' . 8 1 return o n average G r a c e C a p i t a l E m p l o y e d o f $27,201,000.
V h i l e this 14.8Z return on GCE is 2.8 p e r c e n t a g e p o i n t s f a v o r a b l e to the 12.01 return
as p r o j e c t e d in RCA #12-2, the a c tua l 1977 sale s volume is a p p r o x i m a t e l y 18.3Z b e l o wRCA #12-2 e s t i m a t e s . S i n c e the RCA was p r e p a r e d , Z o n o l i t e has bean o p e r a t i n g in a s ev e ra l ;
d e p r e s s e d c o n s t r u c t i o n economy. N o t x r e s i d e n t i a l b u i l d i n g a c t i v i t y i n 1977, which r e p r e s e n t
a p p r o x i m a t l y 56! o f Z o n o l i t e ne t s a l e s , i s e s t i m a t e d to be 32.1Z below 1974 l e v e l s . Thel e n g t h and s e v e r i t y o f t h i s downturn was not a n t i c i p a t e d by CPD management , nor by any o f
t h e m a j o r economic f o r e c a s t e r s ( i . e . , F . W . D o d g e , Data Resour c e s , a n d G r a c e ' s Business
Economic s G r o u p ) a t the t ime RCA 012-2 was p r e p a r e d . D e s p i t e th i s p r e c i p i t o u s d r o p iac o n s t r u c t i o n a c t i v i t y , Z o n o l i t e ne t s a l e s have in cr ea s ed at an average annual r a t e o f
9.92 f r o m 1974 to 1 9 7 7 , w h i l e ret income grew at an average annual rate of 78.82 over the
saos p e r i o d . T h i s r a p i d growth in ne t income i s p r i m a r i l y due to the r e s o l u t i o n o ' r ^ L i b b y

^ns^aill s t a r t - u p p r o b l e m s and a 5 7 . 5 Z i m p r o v e m e n t i a L i b b y p r o d u c t i v i t y ( f r o m 638 t ons
per day ia 1974 to 1,005 tons per day in 1 9 7 7 ) .
T h e f o l l o w i n g t a b l e p r e s e n t s k e y d a t a f o r U . S . Z o n o l i t e O p e r a t i o n s f o r a c t u a l r e s u l t s
s ince 1973 and f o r e c a s t e d p e r f o r m a n c e over 1978B - 1 9 8 2 F .

( S e e t a b l e o n t h e f o l l o w i n g p a g e )

1 5 0 7 7 9 6 8
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U . S . Z p n q l t t e O p e r a t i o n s ( S O O O )

K e v D a t a

( 2 ) ( 3 ) ( 4 )
Average

C a n i t a l E m p l o y e d
Line
N o .

( 1 )( 2 )
( 3 )

( 5 )
( 6 )

( 7 )
( 8 )
( 9 )

( 1 0 )
(11)

( 1 2 )

Y e a r
1973A y
1974A Tfj
1975A Wj
1976A IT
1977A «/
1977 Per
RCA I 12-2
1978B
1 9 7 9 F
1980F
1981F
1982F
2 V a r i a n c e
F a v / ( U n f s v )
77A vs. 77
Per RCA £12-2
2 A v e r a g e Annual

N e t
S a l e s

$ 4 6 , 6 3 9
49,307
53 ,240
5 5 , 7 5 5
6 5 , 4 8 3
7 8 , 4 5 4
7 0 , 8 6 3
7 9 , 5 7 6
88,4859 8 , 5 8 5

110.116

( 1 6 . 5 ) 2

M e t I n c o m e
( G r a c e S h a r e )

$ 2 , 4 7 9
706

1,153
1,512
4,035
4 , 5 7 2
3 ,730
4,3015,024
5 , 5 9 1
6,009

( 1 1 . 7 ) 2

G C E
$ 2 3 , 9 0 3

2 6 , 5 2 2
27,1152 7 , 3 6 9
27,201
38,077
30,642
3 3 , 5 8 4
3 5 , 9 1 3
3 7 , 8 9 1
39,931

28.62

T C E
( I n c l . C a p .

L e a s e s )
$ 2 4 , 6 6 2

28,867
29,119
2 9 , 2 4 7
29,079
40,385
32,520
3 5 , 4 6 2
3 7 , 7 3 6
3 9 . 7 6 9
41,809

28.02

Change 7 a v / ( U n f a v )
( 1 3 )
( 1 4 )

1973A - 1 9 7 7 A
1977A - 1982F

8.92
11.0.

13.02
8.3

( 3 . 3 ) 2
( 8 . 0 )

( 4 . 2 ) 7 .
( 7 . 5 )

O J G C S O O S

( 5 ) ( 6 )
2

GCE
10.42

2.7
4.3
5.5

14.8
12.0
12.2
12.8
14.0
14.8
15.0

Return on
T C E

( I n c l . C a p .
L e a s e s )

10.632.9
4.25.4

14.1
11.8
11.7
12.3
13.514.3-
14.6

2 . E Z P C S . 2.32 P t s .

Z o n o l i t e net sales are f o r e c a s t e d to increase at an average annual rate of 11.0% reaching
$110»118,000 in 1982, while net income is p r o j e c t e d to .be $6 ,009,000 in 1982 for a 14.6;;
return on TCE o f $41,809,000. The f o r e c a s t r e f l e c t s an i m p r o v i n g c o n s t r u c t i o n economy
throughout the f o r e c a s t p e r i o d . In a d d i t i o n , the energy s h o r t a g e vill c ont inue to
s t i m u l a t e demand f o r b u i l d i n g i n s u l a t i o n p r o d u c t s . A t t h e t ime t h e 1978 B u d g e t a n dF o r e c a s t wa s p r e p a r e d , t h e s a l e s o f Z o n o l i t e i n s u l a t i o n p r o d u c t s were no t e x p e c t e d t o
reach the 1977 volume l e v e l s u n t i l 1980 and Z o n o l i t e ' s r e t u r n on TCI was no t e x p e c t e d t o
exceed 14.0% b e f o r e 1981. A l t h o u g h s h o r t a g e s o f c o m p e t i n g i n s u l a t i n g m a t e r i a l s con-
t r i b u t e d to Z o n o l i t e 1 s high voluroa of i n s u l a t i o n p r o d u c t sa l e s in 1977 , we now b e l i ev e
our f o r e c a s t s a r e conservat ive . If s a l e s o f i n s u l a t i o n p r o d u c t s in 1978 c on t inue a t 1977

1 5 0 7 7 9 6 9
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record l e v e l s , then Zonol i t e ' s n e t income c ou ld reach 54,700,000 in 1978 f c r a 14.72
re turn o o T C E o f 5 3 2 , 5 2 0 , 0 0 0 . H o w e v e r , a t t h i s t i m e , i t remains e x t r e m e l y d i f f i c u l t
t o p r e d i c t vhen i n s u l a t i o n sa l e s w i l l p e a k a n d w h a t , i f any, I m p a c t t h e p e n d i n g e n e r g yl e g i s l a t i o n i n C o n g r e s s will have o n Z o n o l i t e ' s i n s u l a t i o n p r o d u c t s . . F i n a l l y , s a l e s o n
n o n - c o n s t r u c t i o n r e l a t e d p r o d u c t s , p a r t i c u l a r l y a g r i c u l t u r a l / h o r t i c u l t u r a l p r o d u c t s ,a r e e x p e c t e d t o p r o v i d e g r o w t h o p p o r t u n i t i e s f o r Z o n o l i t e based upon t r e n d s such a s
increased l e i sure t ine and c o n t i n u i n g i n t e r e s t in e c o l o g y .

1 5 0 7 7 9 7 0
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GRACE Cenif>vcti»n ' r o d w e l t Oi
w ( G'oc e & C:
62 w » ' " » ~ o « « *•«»»«
C s w t ' . a e t M c j i O J : * r

' O c t o b e r 7 , 1983

10: R- J. S e t t a c e h i
F R O M : G . S . C l a m p a
S U B J : M o n t h l y Repor t - S e p t e m b e r 1983

iu s lnea s Suaaary
P o l y c e l P r o d u c t s - t o t a l s h i p n e n t s d u r i n g t h e m o n t h o f 6 9 . O H Ib s ar e 15.9!behind b u d g e t but are 11.32 ahead of S e p t e m b e r 1982.
S t r o n g s a l e s in T e x a s and the C a n t r a l region in P r o f e s s i o n a l accountedf o r t h e a a j o r i t y o f t h e overrun.
S a l e s t h r o u g h our consumer and i n d u s t r i a l r e p s were s t r o n g enough (31.OM I b s . )Co o f f s e t the aerosol sale* underrvmc io the Centra l and La »ten region*.
U a l l I n s u l a t i o n P r o d u c t s - ZMI sa l e s veluae o f 212.OM -bags were 9 . 8 J aheadof l a s t S e p t e m b e r and 7,61 ahead o f b u d g e t . Y e a r to d a t e sales volune o f1643M baga are 3.32 ahead of S e p t e a b e r 1962 and S.OZ ahead of b u d g e t .
T h e n o - s t u d s a l e s o f 582 KB" were d i s a p p o i n t i n g a f t e r s t r o n g sale* i o J u l y
and A u g u a t ; we f e l t S c p t e a b e r wou ld b e even b e t t e r . S a l e s voluae f or th eBooth vcre 34.42 behind l a t t S e p t e a b e r and behind b u d g e t by 52.21. Y e a r
to d a t e va l e s voltaoe is evea with l a s t year but behind b u d g e t 35.91.
Atr-ic I n s u l a t i o n - S a l e s volune o f 6 8 . O M bags ar e f o r th e s i x t h s t r a i g h tmonth belov 1962 l ev e l s . Y e a r to d a t e s a l e s volume it 18.5X below lae t year.
See p r o d u c t voluoe a u f f l m a r y chart o o nex t p a g e f o r d e t a i l e d analys i s o f n o n t h l y•nd y««r to d a t e •veluae.s.

nflY 19 20E0 15=14
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M a r k e ; a g - C o n a e t i t i o n
P o l v c e l P r o d u c e s
la a i d - S e p t e m b e r we l a u n c h e d a a a j o r p r o g ran ainei at r e g a i n i n g bu s ine s s ir.T e x a s . We ire o f f e r i n g c o n p e c i t l v e pr i c e s and e x t e n d e d payaen t to :wer. cy-
ceven t a r g e t A c c o u n t s .
W e ' r e o n t h e r i g h t t r a s ' x - w e have sold 4 . 0 J * I b s . i n a short per iod o f t in e .Eag l e I n s u l a t o r s , I n c . h a s taken a d v a n t a g e o f t h e prograre a n d o r d e r e d 1 . 2 XI b s . T h e i r p u r c h a s e s in 1 9 f i 3 p r i o r to chis were only 1.2M I b s . versus 13. 2>:I b s . thru S e p t e m b e r 1992. H e «lso regained D i v e r s c o ' s business i n D a l l a s .T h e y o rd er ed 1.8H I b s . under th e progran . W h e n th ey were a f u l l tin*cu s t omer in 1981. t h e y purcha s e s over 10. OK I b s .
Owens Corning m a n a g e m e n t have a p p r o v e d P o l y c e l One for sa le t h r o u g h cheirs i x t y - f i v e s u p p l y centers. Polyce l is the only f o a m sealant in an aerosol
can chat t h e y have a l l owed the ir s u p p l y centers to se l l . We have receivedo r d e r s a l r e a d y for 120 cases f r o n the L o u i s v i l l e and. Cincinnati c ent er s .
We p a r t i c i p a t e d in several dB P l u s a cou s t i ca l s e a l a n t seminars p u t : on a: cheOwens C o r n i n g brancne s in C o l u m b u s and C i n c i n n a t i . T h e s e aeainars were aj o i n t e f f o r t b e t w e e n H i k e f U g a n ' s p e o p l e a n d t h e Ouens C o m i n g branch man-a g e r s . A s a r e s u l t o f t h e e f f o r t O . C . i s s t o c k i n g d B P l u s , they were
s u c c e s s f u l in s e c u r i n g d i s t r i b u t i o n in L o u i s v i l l e and C i n c i n n a t i .
P o l y c e l One i s b e i n g a d v e r t i s e d by C o t t e r / T r u e V a l u e in Oc t ob e r in the
f o l l o w i n g m a g a z i n e s : B E T T E R H O M I S A N D G A R D E N S . F A M I L Y C I R C L E . M E C H A N I C S
I l L l ' S T X A T E D . P O P L - L A R S C L E N C E , P O P U L A R M E C H A N I C S , S P O R T S 1 L L U S T T U T O ) , ( W o r l dS e r i e s Prev i ew) a n j OUTDOOR LIFE. A l s o t h e T r u e V a l u e direct *«il c ircularg o i n g ou t in O c t o b e r c o 20.3 m i l l i o n homes wi l l a l so f e a t u r e P o l y c e l . Thea d v e r t i s i n g we are receiving is an e x a a p l e of co-op a d v e r t i s i n g at its besc.For a f r a c t i o n o f what i t would a c t u a l l y c o s t , our p r o d u c t w i l l b e b r o u g h tb e f o r e over 100.0 M p e o p l e in October.

M. T o b e n has received an o r d e r for a new consumer ac count in the N o r t h w e s t .T 4 A h a s o r d e r e d 1400 cans o f P C S ' s a n d a n order i s p e n d i n g f r o m t h e A n g e l s
c e n t e r s i n S o u t h e r n C a l i f o r n i a .
The i n d u s t r i a l business a p p e a r s t o b e p i c k i n g up. We have lowered our p r i c eIn two areas o f the c o u n t r y to k e e p f r o m l o s i n g business. We »lao i n t r o d u c e da 5 2 sa l e s increase i n P C f i ' t e f f e c t i v e 9 / 1 5 / 6 3 . N o w t h a t t h e f a l l w e a t h e r
has arrived we shou ld e x p e c t to see a surge over the next three month s .
In S e p t e m b e r l eadc received f r o a che JULY BUILDER aagazlne were sent out toour c e r t i f i e d c o n t r a c t o r s and d i s t r i b u t o r ! . A l s o a copy of the l e a d i *nd
l e t t e r s sent to our cuscoeer* w»» sent cut to the P o l y c e l s p e c i a l i s t s forf o l l o w u p .
U«ll I n s u l a t i o n
Central Regional H A n a g e B e n t has a g r e e d to change over to the revised T - c l i p»ystc». New d i p t and the new channel have A l r e a d y been s h i p p e d co che
Milwaukee p l a n t .

W R 0 0 0 7 9 8 6

HP.Y 13 2020 15= 14 4 0 6 7 5 2 7 1 2 4 P f i G E . 14



Two new I-c i i? j o b s were s t a r t e d in S e p : e = b e r . One j ob i s in f a c e , T e x a s
and tnat i s a 2 1/2 ir.ch Job and the s e c o n d , a 2 ir.cr. Job In F l o r i d a .
We s i g n e d the Dryvit agre e s ea t and have r e turned ii to thea. Ve are w a i t -ing at 'ttls p o i n t for D r y v i t * s a p p r o v a l and ve can b e g i n to a c t i v e l y p u r s u eems bu s ine s s in P h o e n i x . A r i z o n a and in S o u t h e r n C a l i f o r n i a , T h e r e arecurrently 100.OH board f e e t o f nacerial a g i n g a; the S o u t h G a t e f a c i l i r y .
A n o t h e r O C f S u p p l y C e n t a r h a s been a d d e d t o t h e T h e r a v o s c u d d i s t r i b u t o r l i s t .T h e s u p p l y center i n A t l a n t a p u r c h a s e d a h a l f t ruck load o f T h e n e o s t u d f o rtheir warehouse and began m a r k e t i n g the p r o d u c t in S e p c e a b e r . T h i s i s the
f i r s t OC s u p p l y c en t e r in th e S o u t h e r n R e g i o n t o begin m a r k e t i n g T h e r m o s r j d .
A s l i d e p r e s e n t a t i o n e x p l a i n i n g t h e revised T h e n a o s c u d T - c l i p s y s t e n h a sbeen d i s t r i b u t e d to the regional o f f i c e s as an aid to h e l p i n g the s a l e sf a r c e i n t r o d u c e t h e t eviaed a y s t e a t o d i s t r i b u t o r s ,
The TAl incent ive p r c g r a o ended in S e p t e m b e r . Ve know the prograo was
s u c c e s s f u l and a d e t a i l e d a n a l y s i s w i l l f o l l o w .
We continue to ge t r e p o r t s tha t EPS s c r a p i t w i n n i n g in o b t a i n i n g a c c e p c a r . : ea t t & « c o n t r a c t o r level over Z M I . V e a r e d e v e l o p i n g s a l e s t o o l s t o a i d I n
d e f e a t i n g t n i s l a v pr i c e c o m p e t i t o r .
T h e 1984 S w e e t ' s c a t a l o g s f o r t h e T h e r n o s t u d sysce* v i th t h e n e v T - e l i ? a n dchannel as well as ZMI have been c o m p l e t e d and are p r i n t e d .
A t t i c I n s u l a t i o n
O v e r a l l , poor i n s u l a t i o n s a l e s a t t h e r e t a i l l eve l have a f f e c t e d a t t i c I n s u -
l a t i o n . Ev«n the best caapaign d o s e n ' t ceea to be able to compete wi th 60a n d 9 0 d e g r e e l e m p e r a c u r t s . W i t h many store* carrying l a s t y e a r ' s i n v e n t o r yand consumers who aren ' t i n t e r e s t e d v e have a p r o d u c t which i s b eh ind l a s tyear by 2 0 Z .
Rcie»rch and Deve lopment
P o l y e e l P r o d u c t s
In October we will b e g i n the narket t e s t of the new improved A-l c a t a l y s t .Ve ar e p r o d u c i n g one hundred PC60-D't and one P C 3 6 0 0 . T h e s e w i l l b e d i s -
t r i b u t e d around t h e country t o s p e c i f i c a c count s . V e wi l l a t t e m p t t o observethe o p e r a t i o n of at many of the A-l c a t a l y s t tanki in the f i e l d as p o s s i b l e .
The p r i v a t e label 9 .5 board f o o t two-couponent It i c c on t inue s t o e l u d e u s .The l a t e s t de l ivery d a t e la O c t o b e r 15 th . S i n c e we have been p r o m i s e d t h i sf o r trie la s t f o u r aonths , 1 d o n ' t p u t a l o t o f f a i t h i n this event occurring.
la Texas we e x p e r i e n c e d several f a i l u r e s o f the new r e f i l l valve. The p r o b l e mvirh the valve haa been i d e n t i f i e d and s t e p s have been taken to correct ic.
t f« have a l c o c o n t a c t e d our o r ig ina l E u r o p e a n valve l u p p l i c r . T h e y have sentva p r i c i n g and aaap l e s of valves which we will evaluat e .
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0^41952

Ue ar e going t o have t o I d e n t i f y a n o t h e r source o f a ero so l cans. S o u t h e r -Cm has to dac e never ne: many of the ir proc i s e i s n i p d a t e s . 1; is e s p e c i a l . ! ;dur ing chis season chat ciiey do aeet cha s e d a : e s .
V a i l I n s u l a t i o n .
A wall has been c o n s t r u c t e d for the g u a r d e d hot box t e s t on the T r . e r o o s c u tsy s t e c w i th the T - c l i p . We a h o u l d know in O c t o b e r vnac the i i » - p l j c e per:or=ar.ciis of the T h e r a o s c u d sys tem vich the T - c l i ? . Ue can cooparc th i s to t h e s ep e r f o n u n c e r e s u l t s f r e e our conpucer t oo d e l .
As s e a t ed earl ier we are r e q u e s t i n g research h e l p to d e t e rmine tne s t a t i co f 2X1 and EPS s c r a p . Zf our sa l e s f o r c e can shov p r o o f t h a t OS scrap ' s h i g hs t a t i c change p r e v e n t s It f r o m c o m p l e t e l y f i l l i n g b lockcore s we nay be able tod e c er sa l e s o f EPS s c rap wi t hour l ower ing ZMI p r i c e s . In a d d i t i o n we p l a n tohave cose th eraograph s p r o d u c e d o f separate* b l o c k w a l l s f i l l e d w i t h t?S s c r a pa n d Z M I . T h i s s h o u l d g r a p h i c a l l y reveal chac Z X I i s a s u p e r i o r p r o d u c r i nf i l l i n g and i n s u l a t i n g the cores o f a b l a c k w a l l .

G . K . C i a m p a
C N C t j s a
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S«pt«Bb«r 12, 1956

Mr. Dohrnan R« Bytrs, Aas't ChiefTcodco loq i ca l Sec t ionPublic H e a l t h ServiceI f l l f r BroedvsyCincinnati 2, Chio
\Dear Dohraanj - •

• /
I appreciate receiving your le t t er of September 5, concerning the . :-jaamplss I sent col lec ted fr co the Zonolite Company and TOUT constants on ;!\the asbestos situation. However, I beliere that in my l a t t e r I shouldhare rsantioned a circumstance that might change TOUT thinking on this•ccevhat, in that , even .though the or* bain* treated by the ZonoliteCompany nay hare f roa $ to 21 percent asbestos content at this tine, a verysmall increase in asbestos content causes several fac tors Increase in dustconcentration. In other words, when marly para conolite or veraiculitais being run, the dust concentration is at a pretty constant level. W i t ha rery m u T t l increase, say, of 5 or 10 percent In the asbestos content, thedust concentration goes up by several hundred par cent. Under these circusa-ataneea, the percentage csbestoa in the dust in the air vould b« considerablyDora than the parcentags in the eaterial being processed.

*
At the f i r s t opportunity, I plan to make acoe analysea, or a t t e o p t ' t bmake scce analyses of the increase in dust concentration with the increasein asbestos content. The ccopany at this tine, I believe, estlnatea theasbestos content of their ore by comparing a eanple of material taken offcertain sice acreens with bottles of prepared material in f ixad quantitiesby color. The bottles are laboriously prepared by simply picking out certainnumber of pieces of asbestos, which is white in comparison to the relativelybrown color of the veraiculite, mixing this with a certain number of particlesof the aatn* aisa of veraiculite, and obtaining a certain color. This appearsto be about the only net hod they have of estimating the quantity of aabiatoain the material. T h e y take these estimates quite regularly from each lot of.ore that is being processed.
I would appreciate any further information you nay happen to run acrossconcerning this matter.

Sincerely yours,
^156270

B«njaain P. VakeA c t i n g Industrial Hygi»n« EngineerBrV/osd Dlsea«« Control Division E X H I B I T
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Tremol i t e Contentin ZOHOLITE® Products

C. C. OuS. C. .VaughanF i l e : 71-OU6"

. O B J E C T I V E ; . . - ' . • • . • • " • ' ' ' • • ' ' • • , . . ; • ' - . ' . " " • . " '- T — — — — — ' . ' • ' - • • • • • - ' . ' ' - . • • ' - . - • • • ' - v V . - " . / j ' J - - > ' -'•.ri~.The objective of this study is to determine the t r e m o l i t e ' ' c o n t e n t in all".: .20HOLITE products made of both Libby.and Kearney vermiculites. In a few.•)v^cases i_repetitious analyses were made for product used on J p b - s i t e s , .so- ' : • • " t h a t " ' c b r r e l a t i C o n " c a n ~ b e " m a ' d e : ' w i ' : £ h " t h & i C i S e r " c o u n t i n g ' r e s u l t s , ~ \ ' ' • " . . - ( ' '
METHOD • - •

When tremolite is determined froa the product as received, in. most prod- -•ucts tremolite w a s n o t found b y conventional analytical methods. T h e . • ; ' - .trace amount can be determined only yhen^intensive concentration. . technig,ues" ? - v care employed. - > : T r « m b l i t e v - d e t e r m i n a t l b n s ! ' ; a r e then ' m a d e from t h e "fractions ' b y. quantitative x-ray d i f f r a c t i o n analysis and with the aid of petrographic• microscopic examination. . . •
1. Terra-Lite Vemti cu l l t e s . - Verxite.. Red! -Earths and Metro-Mires .. . ' • -

The schematic method of analysis and the results have been reported inT&A. 50HO with l i m i t e d distribution. They are also reported here asshown in schemes 1, 2, and 3.

2 . S e o t f c Turf Builder- . • • * ' . . : . . . - : . • . • . . ,
... The method of concentration was very similar to that of Terra-Lite VermicU". - i l i t e scheme #1, except in the water f l o t a t i o n step. A longer soaking periodwas needed to solubil ize all the nutrients present, which was approximate ly

o f the-total weight. " , -
3 . Z I C , A t t i c F i U , Masonry F i l l

Same poncentration method as Terra-Lite (scheme

E X H I B I T4
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Tremol i t e Con tentin ZOHOLIT2® Products
Page 2

U. MDNOKOTS
Analysis of tremolite in MONOKOTE was the oust d i f f i c u l t and time-consumingprocedure. The glass f i b er s vere screened o f f , p la s t er of Paris vas dis-' s o l v e d in vater about 50-100 times the weight, -.expanded, rermiculite was'f l o a t e d o f f , and all the washings were combined, f i l t e r ed and dried. The•-. f i l t e r paper and the organic matter were then burnt o f f ; the r emain ing.- residue was x-rayed for the tremolite analysis. Detailed separation and; concentration procedure is shown in scheme $±.

;.-;-.:; "-.:5. ZOHOLEEE 3300
Separation and concentration techniques are similar to that of M3HOKOTE,but dilute acid (in BCI) was used to digest the Portland cement binder -instead of using large excess of water for solubilizing p la s t er of Paris.The procedure is shown in "

R E S U L T S -
A. Tremoli te Content in ZONOLITE Products

??*?$^-?*^$%?f^^

ID No. • Product Description
•1 ZIC K-4 Kearney.-^_2_____™L5ri^5_B____

j, Tremol i t e
5.U66 .1.715

£ Masonry F i l l K-U__9_.____^£255?_?iii.$l3.
H . MK-4 Kearney .313 ~MK-5 Kearney 3— — — — — — — — — — — — « ^ - — — — —

1.605.0501*
<0.08<0.o8

17 Terra-Lite Kearney18 -• Terra-Lite T.R. 0.016
20 ' Metro Mix 200 T.R. • (as r e c ! d ) 0;398 ( d r i e d ) .U77_2i____BS^iilH*^——_?iBi— ;______;__l*£»n£l§L2i2it§_i^S^l—i2Ii.
23 ( 5 ) .26 Verxite Carrier GradeMetro-Mix 300, T . R . , Kearney ( S t . Loui s) 0.083 («< 0.008). (as rec 'd) 0.081 ( d r i e d ) 0.121

Metro-Mixes and Redi-Earths were computed both in as-receivedbasis and oven-dried basis since the product has substantialamount of moisture.



E. S. Wood. a: J. C. Yang11 20, 1977
Tremolite Contentin ZQNOLITEf* ProductsPage 3

aby
Ko.

06 - -
- 9 ; • • . ' • : ' • •i5

28 r j : vIV v

Product Description
MK-1*. (L-3) West Chicago

* Terra-Lite, W. Chicago
Bedi-Earth (L) Santa Ana-Redi-Earth (L) W. Chicago

•

<t> Tre
<0.10

••: 0.035
(as r e c ' d ) .031

oolite

.$ '' '
(dried)

• • ' •
.051

15 ".-•••: -"Metro-Mix 200 (L) W . C h i c a g o .. (as r e c ' d ) 0 . 0 3 ^12. •..•-.: . - Zonolite 3300 (L-3) W. Chicago . ..;::.;£ <0.007.3 *•>;:. .2 Concrete Aggregate_(LUP-l8) W. _Chicago_ .__''_^ _̂0-3̂
Ifi-•'-•,•* - Scott Turf Bcdlder (L)-Dari: : .;i: • ' - -̂ 0.009-22-1" Scott Turf Builder

B. Treaolite Content in Zonolite Job-site Sample s
nn&o,

"9.28 -
51 .-
5558 ,57 -

Product Description
Deck : (K U/5 B)Masonry F i l l (K-3)»>, ...̂  ; .Redi-Earth (L-M . ' " '• '* '

.Monokote-5 (L-3)Masonry F i l l (K-4)ZIC (r-l+)Masonry F i l l (L-3) MashburnMonokote-4 (L-3)
*oven-dried basis

Location
Montgomery, Ala.Columbus, OhioFores-fe•Service, Santa AnaSan Diego : " " "" :-W.Palm Beach, Fla. .= ••Edison H . S . , Miami, Fla.& Coe Bldg., OklahomaRegency, DaUjas

Tremolite .
2.8280.0500.031 (.051)
2.86O.U760.250
0.2̂ 0

DISCUSS10H and
1.- Some of "the Kearney products showed high "tremollte" content since x-ray d i f -. fraction method cannot distinguish massive tremolite (Hornblende?) and fibroustreaolite. Microscopically, most of the Kearney material showed trace or- absence of f ibers . . •
2. Tremolite f ibers can be reduced if a screened verniculite is used s-uch as inverxite. We have observed that most of the f ib er s are concentrated in the

f ines .
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3- The percentage of treotolite in several samples was expressed in less thana certain value which indicated that treaolite f iber was not detected byour x-ray method. The limit of detection for treoolite by x-ray d i f f r a c -tion technique is about 0.2̂ .. When concentration factors were taken intoconsideration, the poss ible 'pia-rf i*nm tremolite content in each sample was
indicated in the analyses.
Mast of the Mbnokote showed undetectable trenolite content except #57, anMK-4 product used at Hyat t Regency in Pal l a s , which showed a 0.2U$ treoo--lite; the value has been double checked and is real.

J C T : o l r ~ ~" -";---_ ;':• — — . ' ; ./.1... .; .__,_> ' .._ _^I^



1 . S C H E M A T I C D I A G R A M S F O R T R E M D L I T E A N A L Y S I S

1, Tremol i t e Determinatioas in Terra-Lite Vermieu l i t e
Terra-Lite Vermiculi te (150 g)

water f l o t a t i o n

Veraiculite
overnight oven driedat 110»C

weighed
x-rayed int r ip l i ca t e

Trenol i t e content

. heavy part ic le s
overnight

. _ *

<

be ' ' • " • • : N

oven dried • - - - • • •• a t : - O l O ° C . •..'.. . .-

weighed ..... . • . . ' .
i . . . . *

* .... . .x-rayed intripl icate
Trenol i t e content

fac tored
-̂ -•-•; ••**-"-• ' -V -V'

T o t a l T r e m o l i t e

J u l i e C. Yang
April 19, 1977



2. T r e m o l i t e Determination in Red!-Earth

Redi-Earth (350 g)
overnight. oven dried at 1 1 0 ° C

compute the moisture content

overnight

water

. t - - . .
..in. furnace at 500 °C (to burn o f f - t h e

•*.::"._--_—;... ._...„.... . . I J . P ' S 8 ^ ^ matter)
to solubilize the nutrient '. . ... -.

w a t e r ' . f l o t a t i o n ;-.-.-.«: T >.» — .•••..'.•—'•. •— - .'• •—-=•' •*

proceed asprocedure #1

sun

T o t a l Tremo l i t e

J u l i e C. YangA p r i l 19, 1977



3. Treaol i t e Determinations in Katro Mix
Metro-Mix Saapl e ( U p Q g )

overnight! oven dried at 100° C. SrMaisture Content Determination
overnight.Un furnace at 500° C (burn of f peat BOSS,-j " pine bark,.etc.)
water yt° solublize the nutrient .

f l o ta t i on

yenntenlite & Perlite

O V fiTTl 1 P r f k

Gravel, SandT Dolomite, Caleite• 4- .heavy particles ( T r e m o l l t e )
oven-dried.. 110° C -20 mesh-screei— -'

weighed
coarse pineral^articles

ove:

x-rayedV-Treoolitecontent

xnight j oven-driedV 110° C
I veighed
I -x-rayed ,V ••Tremolite •content

fa c t or ed

sumT o t a l " T r e m o l i t e

•' •~;r~. '•:. f i n e mineral d t t s t s « .
sand, etc.

•f heavy part i c l e s

overnight {oven dried ' -4- HO* C
1

f a c t o r ed

weighed
. ix-rayed.

v 'Treoolitecontent

ju l i e C. Tang
April 19, 1977



. TREMDLITE DETERMINATION IN MONOKOTE

M 3 N O K O T 5 (200 g )

- 20M

glass f i b e r

«*.- ' •

Vm. & glas s f i b e r
band pick p la s t e r of Parissome short f i b e r s & f i n e s

' W a t e r 'g las s f i b er Va. & some f in e s
water

f i l t e r ed V -f .dried & weighed

f i l t r a t i o n

V I :

boil to so lubi l izedplas t er

repeated cany tings
.total volTca o f • • • • • •water used = ';10 liters 1.T

1 1 0 ° C

5 0 0 ° C

oven-fdried overnight..

overnight to burn off the
organic matter

Residue
0.5N EC1,

;estion

Ym & light f i n e s rock & f i b e r
f i l t e r e d

•<
dried & weighed

f i l t e r e d
dried
weighed

x-rayed( i n t r i p l i c a t e )

J u l i e C. Y a n g
A p r i l 19, 1977

T R E M O L I T E C O N T E N T



5. TREMOLITE DETESMI NATION IN ZONOLITE 3300

ZONOLITE 330O (200 g)

mostly glas s.. f i b e r p l a s t e r , Vm. •-rock and f iber-
acid wash
250 mlin HCL

Water vash

boil 59O ml
in f f i l acid. '.-'"•:diges t ion

Water f l o t a t i o n

f i l t e r e d , dried• : - \ & weighed*
'

Vm. & gel( siliceous
mater ia l)

' h e a v y f i n e s

- 1 1 0 ° C overnight

in t r ip l i ca t e

f i l t e r e d

dried

weighed

x-rayed

T R E M O L I T E C O N T E N T

J u l i e C. Yang
A p r i l 19, 1977
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GRACE C o n i f ru c t i on f r a d u c l t

A M D C C M F I D E H T I A L 03629668

T o : C. E. Brocket
C . N , C r a f t f a y 24. 1977

F r o o : E. S. Wood
S u b j : T r e a o H c e I n V e r a l c u l l t e

cc: R, x. Y i n l n gB / A . B l e s s l n g t a n
__ ^u. C. Dueckar___U. R. H a n l o n

H. r. H e C o r dL. H o s e n b l a c tB. R. W i l l t ins
J . W . W o U « r

The p u r p o s e of t h i s aeoorandum Lt to d i s cu s in
tie natuiu of the t r a n x i l l t e prob l em is it impact s our vernl cu l t c e business,
and a l s o to o u t l i n e our p l a n s for d e a l i n g with the p r o b l e m . The»e p l a n s
are based on e x t en s iv e p r o d u c e t a a E l n g , a n a l y t l a of a l t e r n a t i v e c o n f i -
gurat ions o f t h e Z o n o l t t e b u s ' n e s a , a n d c o n s u l t a t i o n u l t h l e g a l c o i in s e l .
I n c l u d i n g t h e C o r p o r a t e Lega l Div i s i on .

T H E PR08LEK
T r e b o l l c e If p r e s e n t ai a t raop nineral in our v e m i c u l l t e

d e p o c l t i , a n d w h i l e no t t o f i t I s s e p a r a t e d f r o m t h e v c r m i c u l i t e I n t h e
Bil l ing proc«»s, imall aoount> are carried to e xpand ing p l a n e s and ul-
t i m a t e l y into f i n i s h e d p r o d u c t s . T r e n a l i c e i t c l a o a l f i e d a s a sb e s t o s
and regulated by the Environnental P r o t e c t i o n Agency (EPA), the Occupa-
t ional S a f e t y a n d H e a l t h A d m i n l s t r a t l p n ( O S H A ) , t h e M i n i n g Enforc enent a n d

E X H I B I T
I 1 _ / * 3 J l

I

May 24, 1977
The p u r p o s e of thi s memorandum is to discuss . ..
the t r e m o l i t e p r o b l e m as It i m p a c t s our v e r m l c u l i t e
business.* * *
[ f o r m e r L i b b y e m p l o y e e s ' ] risk o f l u n g cancer i s f i v e
t imes the nat ional average . . .* * *
Based on the advice of corporate general counsel,
we have decided not t6 a f f i x l a b f e l s on ... e xpanded
p r o d u c t s using L i b b y ore ...* * *
Z o n o l i t e P r o f i t a b i l i t y I m p a c t . . .10-30% reduction in
sales volume that would result f r o m a requirement to

our p r o d u c t s ...* * *
H a r m to customers .. . The h ighe s t level of
exposure i s f or A t t i c i n s u l a t i o n [ w i t h ] concentrations
of upwards of 15 f / m l ... in s imulated tests . . .* * *
Product bans . .. We forecas t that our v e r m i c u l l t e
consumer p r o d u c t s , namely A t t i c I n s u l a t i o n . . . w i l l
e v e n t u a l l y be banned by the Consumer Produc t s
S a f e t y Commis s ion . ..* * *
A dec i s ion to label our consumer product s would
e l i m i n a t e the risk o f f u t u r e l i a b i l i t y , wh i l e
exacerbating the risk of claims .. .from past use of
the produc t .



C o n s t r u c t i o n P r o d u c t s D i v i s i o n

P E R S d N A L A N D C O N F I D E N T I A L 03629668

To: C. E. Brookes May 24, 1977
C . N . G r a f

F r o m : E. S. W o o d
S u b j : T r e m o l i t e i n V e n n i c u l i t e

cc: R. M. Vining
.. B l e s s i n g t o n

. C. Duecker ___
W. R. H a n l o n
W . F . McCord
L. R o s e n b l a t t
B. R. W i l l i a m s
J. W. W o l t e r

The p u r p o s e of th i s memorandum is to d i s c u s s in some d e t a i l
the nature of the t r e m o l i t e p r o b l e m as it impac t s our v e r m i c u l i t e bu s in e s s ,

•and a l s o to o u t l i n e our p l a n s for d e a l i n g vith the p r o b l e m . T h e s e p l a n s
are based on extensive p r o d u c t t e s t i n g , a n a l y s i s of a l t e r n a t i v e c o n f i -
gurat ions o f the Z o n o l i t e bu s ine s s , and c o n s u l t a t i o n with l e g a l c oun s e l ,
i n c l u d i n g the C o r p o r a t e L e g a l Divi s ion. .

T H E PROBLEM
T r e m o l i t e is p r e s e n t as a tramp mineral in our v e r m i c u l i t e

d e p o s i t s , and w h i l e most of it is s e p a r a t e d f r o m the v e r m i c u l i t e in the
m i l l i n g p r o c e s s , smal l amounts are carried to e x p a n d i n g p l a n t s and ul-
t i m a t e l y into f i n i s h e d p r o d u c t s . T r e m o l i t e i s c l a s s i f i e d a s a s b e s t o s

»

and r e g u l a t e d by th e Environmental P r o t e c t i o n A g e n c y (EPA), th e Occupa-
t i ona l S a f e t y a n d H e a l t h A d m i n i s t r a t i o n ( O S H A ) , t h e Mining. E n f o r c e m e n t a n d

*••* 15101^06
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S a f e t y A d m i n i s t r a t i o n ( M E S A . ) , ( h e Consumer Product S a f e t y A c t ( C P S A ) , a n d
the T o x i c S u b s t a n c e s Contro l Act (TSCA) as a carcinogen. A l t h o u g h we have
been working since 1971 to reduce tr emol i t e in our p r o d u c t , in our expanding
p l a n t s , and in our m i l l s , we have f e l t until now that t r emo l i t e was mis-
c l a s s i f i e d by OSHA and others as a f orm of asbestos. T h i s was based on our
u n d e r s t a n d i n g of the d i f f e r e n c e in p h y s i c a l character i s t i c s of t r e m o l i t e
compared to other f i b r o u s f o r m s of commercial a s b e s t o s , as well as o u t s i d e
s t u d i e s such as the animal s t u d y sponsored by J o h n s o n & Johnson on a
t r e m o l i t e t a l c which showed no carcinc-genicity.

Two recent d e v e l o p m e n t s have changed our views on this s u b j e c t .
F i r s t , an in-brouse s t u d y of m o r t a l i t y rates among ex-employee s at Libby

•

i n d i c a t e s that their .risk of lung cancer is f i v e times the national average.
In this connection, we have experienced a sbe s t o s i s in 41.51 of the workers

j ( w i t h over 10 year s ' s ervice) in L i b b y , as well as in 28Z of the workers (wi th
"over 10 years' service) exposed to Libby ore in the expanding p l a n t s . ( T h e
experience at Libby is c on fu s ed because all of the- a for ement ioned workers•

were exposed to high dust count l eve l s in the old dry m i l l . The present
L i b b y dust environment with the new mil l r epre s ent s a m a j o r change in this
r e sp e c t . F i b e r counts have d r o p p e d f r o m a level of above 30 f / m l on the
average to a level below 5 f / m l . A l s o , the e x p a n d i n g p l a n t e m p l o y e e s
mentioned have al so been e x p o s e d to commercial a s b e s t o s in the m a n u f a c t u r e
of MK for a number of years.) S e c o n d l y , with respect to national s a f e t y
r e g u l a t i o n s , the p r i o r d i s t i n c t i o n s be tween "cotunercial asbes tos" and "non-

•

commercial asbestos" ( t r a m p contaminants) are being erased as the general
nature of the hazard of exposure to f i b r o u s m a t e r i a l s i s mbre t h o r o u g h l y - s t u d i e d .
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A great d e a j . of controversy e x i s t s over what c o n s t i t u t e s a s a f e

level o f exposure to a carcinogen. M o s t p e o p l e would agree tha t s a f e
l e v e l s are very d i f f i c u l t to e s t a b l i s h . One view, taken by most r e g u l a t i n g
agencie s , is that since no s a f e l eve l can be unequ ivoca l ly d e m o n s t r a t e d ,
carcinogens must be e l iminated where there are a c c e p t a b l e s u b s t i t u t e s . Where
the carcinogen cannot be e l i m i n a t e d by s u b s t i t u t i o n , exposure must be con-
t r o l l e d at the lowes t level which can be t e c h n i c a l l y achieved and r e l i a b l y
m o n i t o r e d . The o p p o s i n g group makes a s t r o n g case that no unusual h e a l t h
risks have been r i g o r o u s l y documented f or a s b e s t o s expo sure s be low 5 f / m l
(8-hour time we igh t ed a v e r a g e ) , much l e s s th e p r e s e n t s t andard o f 2 f / m l ,
or p r o p o s e d s tandard of .5 f / m l . In the pre sence of such controversy it is
d i f f i c u l t to determine what p o s t u r e i s a p p r o p r i a t e for us in e s t a b l i s h i n g
l i m i t s of exposure for our e m p l o y e e s and customers. A more d e t a i l e d dis-
cussion of the h e a l t h hazards a s s o c ia t ed with a s b e s t o s exposure is contained

£

'- in A p p e n d i x I.
The exposure p r o b l e m s that we have seen to d a t e are l i m i t e d to

the f i b r o u s t y p e of t r e m o l i t e that occurs in the L i b b y d e p o s i t s . The
t r e m o l i t e a s s o c ia t ed with our d e p o s i t s in and around Enoree, S o u t h Caro l ina

*
is l a r g e l y non-.fibrous. S i n c e we have no evidence of a s b e s t o s is or other
excess h e a l t h risk a s soc ia t ed with a s b e s t o s exposure among e m p l o y e e s
working in S o u t h C a r o l i n a , we do not b e l i eve t h a t the l e v e l s of expo sure
to our e m p l o y e e s or customers u t i l i z i n g mat er ia l f r o m S o u t h C a r o l i n a creates
a h e a l t h hazard of any kind. In the case of m a t e r i a l f r o m L i b b y , we b e l i eve
that lower l e v e l s of exposure are required to assure the s a f e t y and w e l l -
be ing o f our e m p l o y e e s . Moreover , r e g u l a t i o n s a l r e a d y p r o p o s e d , when put
in t o e f f e c t , - w i l l mandat e lower l e v e l s . '

i s i n i 0 1 0
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03663376
PROPOSED A C T I O N S

1. F i b e r C o n t r o l
As a result of the e x i s t ing and expected regula t ions , ve are

moving ahead on a f a s t e r than planned schedule vith requests for $1,271,000
in f i b e r control c a p i t a l s p e n d i n g o r i g i n a l l y budge t ed through the end of

•1978 for the L i b b y mil l and various v ermicu l i t e e x p a n d i n g p l a n t s . We wil l
a l s o request a u t h o r i s a t i o n to spend $298,000 over and above that which was
b u d g e t e d , again p r i n c i p a l l y f o r f i b e r control p r o j e c t s . T h e ind iv idua l
p r o j e c t s ar e l i s t e d in d e ta i l in A p p e n d i x II.

I n s o f a r as f i b e r r educ t i on is concerned, our e xper i enc e to d a t e
i n d i c a t e s that removal of t r e t n o l i t e f i b e r s at the mi l l i s a p r e f e r r e d
method o f r educ ing e a p l o y e e and customer exposure l e v e l s . I m m e d i a t e tem-
porary s t e p s have been taken to reduce the level of f i n e s which have besn
r e cyc l ed into the ore s h i p p e d f r o m Libby. It i s too early to assess the
b e n e f i t of these changes, a l t h o u g h taken alone they are r_ •• e x p e c t e d to
e l i m i n a t e the need f or a f i b e r r e d u c t i o n p r o g r a m a t the e x p a n d i n g p l a n t s
a n d a f i b e r - b i n d i n g p r o g r a m f o r consumer p r o d u c t s . T h e cost o f permanent
equipment to c o l l e c t and d i s p o s e of these f i n e s i s i n c l u d e d in the .overal l
L i b b y f i b e r reduct ion program d i s c u s s e d below.

The present M E S A - s t a n d a r d in e f f e c t a t L i b b y i s 5 £ /ml (8-hour TWA).
T h e F e d e r a l M e t a l a n d N o n - M e t a l Mine S a f e t y A d v i s o r y C o m m i t t e e h a s recommended
that M E S A lower t h e p r e s e n t s t a n d a r d t o 2 f / m l , a l t h o u g h t h e t i m i n g o f such
a change i s uncertain. Our o b j e c t i v e i s to br ing all L i b b y f i b e r counts
be low 2 f /ml by J a n u a r y I, 1973. To- meet t h i s o b j e c t i v e we w i l l be pro- _
c e e d i n g w i t h $713,000 in c a p i t a l , s p e n d i n g over the next f ew months . ( b u d g e t e d

1 5 0 7 6 2 0 8
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at $605,000 in the 1977 c a p i t a l b u d g e t ) . I n c l u d e d in t h i s amount w i l l be
$331,000 of s p e n d i n g aga in s t RCA 12-2 ( b u d g e t e d for t h i s year at $204 ,000)
for m i l l - r e l a t e d f i b e r and d u s t s e g r e g a t i o n , c o l l e c t i o n and d i s p o s a l equip-
ment. The remaining $387,000 ( b u d g e t e d at $401,000 for 1977) wi l l be
d i r e c t e d a t ' m i n e area d u s t c on t ro l a n d v eh i cu lar d u s t contro l e q u i p m e n t .
A u t h o r i z a t i o n f o r th i s s p e n d i n g i s being reque s t ed under s e p a r a t e R C A ' s
and s h o p order s .

For the l o n g term, research is b e ing carried on at N o r t h
Carol ina S t a t e , aimed at improved s e p a r a t i o n techniques that a p p e a r to
be e f f e c t i v e in c l ean-up of our f i n e r grade s ( N o . 3 and No. 4). Un-
f o r t u n a t e l y , this a p p r o a c h doe s not seem to be e f f e c t i v e for the coarse
g r a d e s ( N o . 1 a n d H o ' . 2 ) which a r e used a l m o s t e x c l u s i v e l y f o r A t t i c
I n s u l a t i o n (hence t h e need f o r a b inder d e v e l o p m e n t f o r A t t i c I n s u l a t i o n ) .
Laboratory scale r e s u l t s indi ca t e that a r educ t i on of over 907. in the
level of f i b r o u s t r e m o l i t e in f i n e grade s may be a c h i e v a b l e . T h i s would
a p p e a r t o b e th e p r e f e r r e d l o n g - t e r m s o l u t i o n t o t i g h t e r f i b e r e xpo sur e
l e v e l s bo th at our e x p a n d i n g p l a n t s and in the cu s tomer use environment
f or the g r e a t e s t volume o f our p r o d u c t s ( $ 2 8 . 3 m i l l i o n ou t o f a t o t a l $35.5
m i l l i o n of e x p a n d e d v e r m i c u l i t e s a l e s and ore s a l e s to o u t s i d e r s us ing
Libby ore in 1977).

A series o f changes p r i m a r i l y in ore h a n d l i n g f a c i l i t i e s w i l l
be made at e i g h t e x p a n d i n g p l a n t s which do not p r e s e n t l y meet the OSHA
s t a n d a r d o f 2 f / m l (8-hour T W A ) . T h e s e changes w i l l t o t a l $943,000 o f
c a p i t a l a s f o l l o w s : Denver ( $ 5 0 , 0 0 0 ) ; N e w a r k ( $ 1 1 4 , 0 0 0 ) ; P h o e n i x ( $ 1 1 0 , 0 0 0 ) ;

0 * .-
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D a l l a s ( $ 5 0 , 0 0 0 ) ; P o r t l a n d ( $ 1 0 7 , 0 0 0 ) ; Dearborn ( $ 1 9 7 , 0 0 0 ) ; a n d Omaha
( $ 3 1 5 , 0 0 0 ) . S i n c e t h e s t e p s taken t o reduce f i b e r counts ' c o 2 f / m l ,

wi th p r o p e r p l a n t maint enance , can g e n e r a l l y br ing f i b e r counts be low
1 f / m l w i t h a p p r o p r i a t e p e r i p h e r a l e q u i p m e n t , we e x p e c t t o achieve a
l e v e l o f 1 f / m l a t a l l e x p a n d i n g p l a n t s by mid-1978. An a d d i t i o n a l
$93,000 of c a p i t a l wi l l be required for p e r i p h e r a l . e q u i p m e n t to meet
1 f / m l a t t h e f o l l o w i n g p l a n t s : E a s t h a m p t o n ( $ 1 7 , 0 0 0 ) ; S t . Lou i s ( $ 2 6 , 0 0 0 ) ;
L i t t l e Rock ( $ 5 0 , 0 0 0 ) . T h e s e changes w i l l b e h a n d l e d through a s erie s
o f i n d i v i d u a l p l a n t R C A ' s o r s hop order s , with t h e e x c e p t i o n o f Omaha
s p e n d i n g which has a l r e a d y been a p p r o v e d under RCA E76-317 ( $ 2 4 7 , 0 0 0
a p p r o v e d by the P r e s i d e n t on N o v e m b e r 26, 1 9 7 6 ) , and RCA E76-311 ( $ 6 8 , 0 0 0
a p p r o v e d by the CPD P r e s i d e n t on S e p t e m b e r 27, 1 9 7 6 ) . E x c l u d i n g Omaha,
th e e x p a n d i n g p l a n t c a p i t a l s p e n d i n g t o t a l s $721,000 versus b u d g e t e d 1977
and 1978 f i g u r e s t o t a l i n g $666,000.

In p a r t , the s e changes are be ing under taken now since they re-
pre s en t r e l a t i v e l y smal l c a p i t a l increments (above what w o u l d be required
t o reach th e p r e s e n t m a n d a t o r y l e v e l s ) that w i l l y i e l d s u b s t a n t i a l l y lower
exposure l e v e l s to our e m p l o y e e s . H o w e v e r , i t i s c l ear that the l e v e l s
which we p r o p o s e m e e t i n g w i l l e v e n t u a l l y be embod i ed in s t r i c t e r s t a t e
and f e d e r a l s t a n d a r d s . Moreover , i t i s c l ear that the F e d e r a l Government
p o l i c y for the l o n g run w i l l be d i r e c t e d to ach i ev ing the l o w e s t l e v e l
which is t e c h n i c a l l y f e a s i b l e and which does not have an a d v e r s e i m p a c t on
the economy as a w h o l e .

15101912
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S t a n d a r d s a s l o w a s ' . l f / m l have been p r o p o s e d b y t h e N a t i o n a l
I n s t i t u t e f o r S a f e t y a n d H e a l t h ( N 1 0 S H ) . W h i l e thi s w a s a p r o p o s a l that
has been made without regard for its economic impact or technical f e a s i -
b i l i t y , it is i n d i c a t i v e of the general p h i l o s o p h y behind control of
subs tances d e f i n e d as carcinogens.

2. P r o d u c t L a b e l i n g
Based on the a d v i c e of c o r p o r a t e general c o u n s e l , we have

d e c i d e d not to a f f i x a s b e s t o s warning l a b e l s on any of our e x p a n d e d
p r o d u c t s which, in the ir n o r m a l l y i n t e n d e d use, do rot e xpo s e cu s t omer s
t o f i b e r l e v e l s above tho s e p e r m i t t e d by OSHA. T h u s , no p r o d u c t s made
f r o m S o u t h C a r o l i n a o r e w i l l require l a b e l i n g . S u b j e c t t o t h e r e s u l t s o f
a d d i t i o n a l j o b - s i t e t e s t s , n o p r e s e n t e x p a n d e d p r o d u c t s u s ing L i b b y o r e
w i l l require l a b e l i n g , wi th t h e p o s s i b l e e x c e p t i o n o f i n d u s t r i a l grades
for which we may not be a b l e to i d e n t i f y and t e s t all end uses. T h i s
p o l i c y i s c o n s i s t e n t w i t h the p o s t u r e o f J o h n s - M a n v i l l e , the l a r g e s t

*
s u p p l i e r o f a s b e s t o s p r o d u c t s in the U.S. and a l e a d e r in the f i e l d o f
a s b e s t o s s a f e t y a n d h e a l t h p r e c a u t i o n s . E f f e c t i v e J u l y 1 , 1977, a l l n e w
p a c k a g i n g purchas ed w i l l i n c l u d e a general d u s t warning l a b e l p r i n t e d on
the p a c k a g e .

In the case of consumer p r o d u c t s , we are o p e r a t i n g under the
p r e s u m p t i o n that the p r e s e n t c on t rov er sy over r e g u l a t i o n o f m a t e r i a l s con-
t a i n i n g a s b e s t o s w i l l b e r e s o l v e d b y t h e Consumer P r o d u c t S a f e t y C o m m i s s i o n

*

( C P S C ) i n f a v o r o f a c o m p l e t e b a n o n consumer p r o d u c t s c o n t a i n i n g a s b e s t o s
f i b e r s u n l e s s t h e y can be shown to be "bound". Recent a c t i o n of the CPSC
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in p r o p o s i n g a ban on drywall* J o i n t compounds containing a s b e s t o s , arti-
f i c a l f i r e p l a c e l o g s us ing f r e e a s b e s t o s f i b e r s , a n d s p a c k l i n g c o m p o u n d s
c o n t a i n i n g t r e m o l i t i c t a l c s t e n d s to s u p p o r t our p r e s u m p t i o n of an eventual
ban on unbound a s b e s t o s - c o n t a i n i n g consumer p r o d u c t s .

Equipment is be ing i n s t a l l e d at 14 key p l a n t s at a p r o j e c t e d
cost o f $130,000 (average o f $9,300 per p l a n t ) using i n d i v i d u a l , l o c a l l y
a p p r o v e d s h o p orders. T h i s equipment w i l l permi t u s t o a p p l y a b inder
f or our two m a j o r consumer p r o d u c t s -- A t t i c I n s u l a t i o n and H o r t i c u l t u r a l
V e r m i c u l i t e . S i m u l t a n e o u s l y with the i n s t a l l a t i o n of the e q u i p m e n t , we
axe in the p r o c e s s of choosing an a p p r o p r i a t e b i n d e r and l e v e l of t r e a t -
ment w i t h the o b j e c t i v e o f r educ ing the u s e e x p o s u r e f or the s e p r o d u c t s
to a level of 1 f / m l maximum exposure and .2 f / m l on an 8-hour time
w e i g h t e d average basis. T h e s e are l e v e l s chosen because we th ink they are
t e c h n i c a l l y a ch i evab l e and are c l o s e (within a f a c t o r of 2) to the level
which NIOSH p r o c l a i m s to be the l owe s t l eve l which can be r e l i a b l y moni tor ed .

It should be empha s i z ed that these s t e p s are be ing taken to
c o m p l y wi th the ex tr eme ly s t r ingen t p r o j e c t e d r e g u l a t i o n s , and not because
we f e e l that the use of the s e p r o d u c t s creates a serious risk for consumers.

C o n s i d e r i n g the b r i e f and i rr egu lar p a t t e r n of use, we do not
b e l i e v e tha t a s b e s t o s e x p o s u r e f r o m our p r o d u c t s causes an increased risk
o f h e a l t h p r o b l e m s . H o w e v e r , there i s a f r i n g e o f e x p e r t o p i n i o n , most
p r o m i n e n t l y and a r t i c u l a t e l y r e p r e s e n t e d by a w e l l - p u b l i c i z e d exper t f r o m
M t . S i n a i ( D r . S e l i k o f f ) s u g g e s t i n g tha t even b r i e f e x p o s u r e s , p r e s u m a b l y
at h igh l e v e l s , can l a t e r p r o d u c e m e s o t h e l i o m a . M e s o t h e l i o t n a i s a rare f o r m

1510191^
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wof l u n g cancer l i n k e d to a s b e s t o s exposure . For t h i s reason, and the ex-

p e c t e d s t i f f r e g u l a t i o n o f a s b e s t o s - c o n t a i n i n g m a t e r i a l s i n consumer
p r o d u c t s , we f e e l that it is p r u d e n t to d e v e l o p a t r ea tment for our con-
sumer p r o d u c t s , even though it is a n t i c i p a t e d this w i l l increase our cost
of m a n u f a c t u r e by up to 157..

Even though we w i l l not be l a b e l i n g most of our p r o d u c t s , we
int end to n o t i f y cu s tomers who inquire that small amounts of t r e m o l i t e are
p r e s e n t in our end p r o d u c t s w i th the e x c e p t i o n of our mixed p r o d u c t s . In
the case o f mixed p r o d u c t s (MONOKOTE and soil m i x e s ) , t r e m o l i t e i s d e t e c t a b l e
o n l y through the u s e o f i n t e r n a l l y d e v e l o p e d a n a l y t i c a l p r o c e d u r e s which
require e l a b o r a t e techniques not commonly recognized or e m p l o y e d in the
s c i e n t i f i c community for d e t e c t i o n o f a sbe s to s . For th i s reason, we are
t a k i n g the p o s i t i o n with all but authorized government a u t h o r i t i e s tha t our
mixed p r o d u c t s are "non-asbestos" p r o d u c t s . O b v i o u s l y , in r e s p o n d i n g to
government inquiries we intend to p r o v i d e s p e c i f i c d a t a , which we have, that
i d e n t i f i e s trace l e v e l s of t r e m o l i t e even in mixed p r o d u c t s . It i s our
b e l i e f , f o r p u r p o s e s o f t h e l a w , t h a t t h e amount o f f i b r o u s t r e m o l i t e p r e s e n t
in our mixed p r o d u c t s is de minimis.

Reques t s f o r w r i t t e n s t a t e m e n t s concerning t h e p r e s en c e o f
a s b e s t o s in our p r o d u c t s f r o m cu s t omer s w i l l be answered by i n d i c a t i n g that
we have smal l amounts of t r e m o l i t e p r e s e n t in the p r o d u c t and by r e f e r r i n g
them t o t h e OSHA r e g u l a t i o n s covering a s b e s t o s - c o n t a i n i n g p r o d u c t s .

; i n i 01
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2 0 N O L I T E P R O F I T A B I L I T Y I M P A C T

C o m p a r a t i v e f i n a n c i a l analyses have been c o m p l e t e d for the
pre s ent Z o n o l i t e business and several a l t e r n a t i v e c o n f i g u r a t i o n s which
could be f o r c e d by f u t u r e r e g u l a t o r y a c t i v i t y a n d / o r our a b i l i t y to meet
f u t u r e f i b e r s t a n d a r d s . The base case and a l t e r n a t i v e case a s s u m p t i o n s
and f inanc ia l comparisons are pre s en t ed in A p p e n d i x III. The f o l l o w i n g
t a b l e summarizes key f i n a n c i a l s t a t i s t i c s f o r : 1.) the Z o n o l i t e 1977
b u d g e t and f o r e c a s t , p r e p a r e d in October 1976; 2.) a 1977 r e - e s t i m a t e
c o m p l e t e d in J a n u a r y 1977 r e f l e c t i n g a d j u s t m e n t s t o - s a l e s and g r o s s margins

•
based on the economic o u t l o o k at that time (used as the "base case" in
A p p e n d i x I I I ) ; 3 . ) a "most l ike ly" f u t u r e case r e f l e c t i n g a d d i t i o n a l
c a p i t a l s p e n d i n g f o r f i b e r c o n t r o l , a d d i t i o n a l c o s t s f o r b inder tr ea tment
in certain p r o d u c t s , withdrawal of certain consumer p r o d u c t s such as A t t i c
I n s u l a t i o n in the U . S . , and l a b e l i n g of the remaining consumer p r o d u c t s
( C a s e B i n A p p e n d i x I I I ) .

_______1977______j_ _______1980______
( $ 0 0 0 ) Base Case Base Case

Budge t Case f i d ) B u d g e t Case B
N e t S a l e s $ 6 5 , 7 1 9 $ 6 3 , 4 9 5 $ 5 7 , 3 0 3 $ 9 2 , 6 3 9 $ 9 2 , 2 8 1 $80 ,232
O p e r a t i n g P r o f i t 5 ,201 4,183 3,033 8,278 8,512 6,065
P r o f i t A f t e r T a x 2 ,779 2 , 5 5 6 2,018 5,305 5 , 3 7 3 3 , 7 5 8

T o t a l C a p i t a l E m p l o y e d $ 3 1 , 5 7 3 $ 3 0 , 8 9 1 $ 2 9 , 9 3 7 $ 3 7 , 6 1 3 $ 3 7 , 2 1 5 $34 ,328
7. Return on TCE 9.07. 8.57. 7.07. 14.37. 14.6% 11.21

*

(1) Case B p r e s e n t e d in 1977 i s for comparat ive p u r p o s e s only. The f u l l - y e a r
i m p a c t of a s s u m p t i o n s in C a s e B would not a c t u a l l y be e xp er i enc ed in 1977.
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*Our p r o j e c t i o n s i n d i c a t e that even with the l o s s of our con-

sumer bu s ine s s ( a s s u m i n g t h e Canadian A t t i c I n s u l a t i o n b u s i n e s s c o n t i n u e s )
Z o n o l i t e cont inues to be a v iab l e busines s a l b e i t at lower than f o r e c a s t e d
returns.

More s e l e c t i v e in t ernal use o f S o u t h C a r o l i n a ore in p l a c e o f
L i b b y ore can l a r g e l y e l imina t e the 10-507. reduc t ion in s a l e s volume that
would r e su l t f r o m a requirement to labe l our p r o d u c t s as c o n t a i n i n g as-
b e s t o s . The r e d u c t i o n in s a l e s f r o m l a b e l i n g i s p r i m a r i l y the r e s u l t
of our being the f i r s t l a b e l e d p r o d u c t on a c on s t ruc t i on job s i t e which
would f o r c e c on t ra c t o r s t o c o m p l y with i m p r a c t i c a l OSHA r e g u l a t i o n s .

A L T E R N A T I V E A P P R O A C H E S
C o n s i d e r i n g t h e large p o t e n t i a l l i a b i l i t y that r e s u l t s f r o m t h e

sale of p r o d u c t s that contain even a small amount of contaminant d e f i n e d
by the government as a carcinogen, it is r ea sonab l e to q u e s t i o n whe ther
there are a l t e r n a t i v e s to the p r o p o s e d a c t i on . Our e x p o s u r e to law s u i t s
cannot be ignored. In a d d i t i o n , we are f o r e c a s t i n g a continued demand for
no return c a p i t a l to be inve s t ed in the business in order" to meet i n c r e a s i n g l y
t i g h t e r s t a n d a r d s f o r a s b e s t o s f i b e r e x p o s u r e , i n d e p e n d e n t o f whether a
proven risk ex i s t s or not. Two obvious a l t e r n a t i v e s would be to seek d i v e s t -
ment of the bus ines s or to c l o s e L i b b y and r e t r ench to S o u t h C a r o l i n a where
the h e a l t h i s sue s are minimal (bu t not e l i m i n a t e d ) .

Dives tment of Z o n o l i t e has been cons idered in the p a s t and been
»

j u d g e d i m p r a c t i c a l . I t i s f e l t t ha t n o b u y e r ' c o u l d b e f o u n d , c a p a b l e o f
c o n t i n u i n g t o o p e r a t e t h e b u s i n e s s ( w i t h a d e q u a t e c a p i t a l r e s o u r c e s ) t o give

9 • .

us an a c c e p t a b l e p r i c e for the bu s ine s s as compared to o ther a l t e r n a t i v e s .

15101917
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C l o s i n g o f L i b b y and r e t r e n c h i n g to S o u t h C a r o l i n a would require

a d r a s t i c change in the bas i s on which the business is run. It is l i k e l y
tha t we w o u l d be o p e r a t i n g a reg ional bu s ine s s in the E a s t , M i d w e s t , and
S o u t h e a s t , rather than the pre s en t national business for Z o n o l i t e p r o d u c t s .
T h i s a l t e r n a t i v e , i f r equ ir ed , would be e x p e c t e d to p r o d u c e a high return
b u t s u b s t a n t i a l l y lower a f t e r - t a x p r o f i t s . F o r e x a m p l e , o u r p r o j e c t i o n
for 1980 for a regional bu s ine s s , wi thout L i b b y , shows a f t e r - t a x p r o f i t
of 2.6 m i l l i o n d o l l a r s g i v i n g a 15.27. return on the 17.2 m i l l i o n d o l l a r
T o t a l C a p i t a l E m p l o y e d . ( T h i s case i s p r e s e n t e d a s Case C i n A p p e n d i x I I I . )
Large asset w r i t e - o f f s and interim o p e r a t i n g l o s s e s would be incurred to
convert to thi s regional busines s basis.

We now b e l i ev e the most l i k e l y case for 1980, r e t a i n i n g L i b b y ,
but recognizing the p o s s i b l e l o s s of consumer businesses to be a 3.8 m i l l i o n
d o l l a r a f t e r - t a x p r o f i t , g e n e r a t i n g an 11.27. return on 34.3 m i l l i o n d o l l a r s
o f Grace C a p i t a l E m p l o y e d .

Our f o r e c a s t ind i ca t e s that continuing to op era t e Libby and con-
t i n u i n g to conduct a na t i ona l bus ines s i s a p r e f e r r e d a l t e r n a t i v e un l e s s
large amounts o f c a p i t a l are required to meet d r a s t i c a l l y t i g h t e n e d a s b e s t o s
f i b e r exposure l ev e l s . Our best e s t i m a t e is that a 1 f / m l s tandard for
L i b b y would require 3 .6 m i l l i o n d o l l a r s o f a d d i t i o n a l c a p i t a l . A t i g h t e n i n g
of the OSHA r e g u l a t i o n s covering our e x p a n d i n g p l a n t s to a l e v e l o f .1 f / m l
would require 6 m i l l i o n d o l l a r s of a d d i t i o n a l c a p i t a l . Based on our pr e s en t
a s s e s smen t of what is t e c h n i c a l l y r equ ired , a move to the s t a n d a r d s of .1 f / m l

*

in the e x p a n d i n g p l a n t s and 1.0 f / m l in L i b b y would make it uneconomical to
cont inue o p e r a t i n g L i b b y . . - -
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In the absence of such extreme (and u n l i k e l y ) t i g h t e n i n g of

s t a n d a r d s , our p r o j e c t i o n s ind i ca t e that the b e s t ' c o u r s e i s . continued
op era t i on of Z o n o l i t e f r om two mine l o ca t i on s .

R I S K S
T h e r e are seven s p e c i f i c risks a s s o c i a t e d with t r e m o l i t e in

our w o r k p l a c e s and p r o d u c t s which we a s s e s s as f o l l o w s :

1. H a r m to cus tomers .
We do not f e e l that our p r o d u c t s create a hazard for normal end

uses. The h ighe s t level o f exposure i s for A t t i c I n s u l a t i o n and Masonry
I n s u l a t i o n . The high concentrations of upwards of 15 f/ml (15 minute
maximum) for A t t i c I n s u l a t i o n and 12 f/ml (15 minute maximum) for Masonry
I n s u l a t i o n that were observed in s imula t ed t e s t s early in 1976 have not
been conf irmed by the r e su l t s of more recent t e s t i n g in actual f i e l d use.
(The present OSHA ce i l ing l imit is 10 f/ml for any 15 minute p e r i o d . )
The maximum concentration in the case of Masonry I n s u l a t i o n observed in
recent t e s t i n g was 3.65 f/ml (15 minute maximum) and in the case of A t t i c
I n s u l a t i o n was 4.28 (15 minute maximum). H o w e v e r , we have observed very
l arge variat ions in s imu la t ed t e s t r e s u l t s such tha t f u r t h e r improvement
in A t t i c I n s u l a t i o n , in p a r t i c u l a r , may be nece s sary to be assured that we
r e l i a b l y f a l l below 10 f/ml maximum exposure during use. Due to the
p r o d u c t s * short and irregular p e r i o d s of use, it seems u n l i k e l y that we
would exceed the 2 f /ml, 8-hour time w e i g h t e d average, OSHA standard wi th
A t t i c I n s u l a t i o n o r Masonry I n s u l a t i o n .

t •
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A l l o th e r p r o d u c e s ' a p p e a r C o b e w e l l b e l ow p e r m i t t e d l e v e l s ,

i n most i n s t a n c e s b y a good margin. ( S e e A p p e n d i x I V f o r r e p r e s e n t a t i v e
t e s t r e s u l t s . )

2. H a r m to e m p l o y e e s .
T h e p r e s e n t l ev e l o f e xpo sure f o r o u r L i b b y e m p l o y e e s ( u p t o

5 f / m l T H A ) , w h i l e m a t e r i a l l y b e t t e r than t h e h a r m f u l e x p o s u r e s b e f o r e
the new wet m i l l , s t i l l r e p r e s e n t s concern to us. T h e r e f o r e , we w i l l be
u n d e r t a k i n g an e m p l o y e e e d u c a t i o n p r o g r a m as w e l l a s f u r t h e r r e d u c t i o n
in th e f i b e r l e v e l s t o 2 .0 f /ml , in order t o r e d u c e ' t h e r i sk o f harm t o
o u r L i b b y e m p l o y e e s ' h e a l t h .

The r e d u c t i o n to 1 f /ml in the e x p a n d i n g p l a n t s , which we e x p e c t
to a c c o m p l i s h by m i d - 1 9 7 8 , s h o u l d give us a c o m f o r t a b l e margin o f s a f e t y
in c o n c l u d i n g tha t there is very low risk to our e m p l o y e e s in the e x p a n d i n g
p l a n t work environments.

T h e risk t o e x p a n d i n g p l a n t e m p l o y e e s u s i n g S o u t h C a r o l i n a ore,
as w e l l as to the m i n e / m i l l e m p l o y e e s in S o u t h C a r o l i n a , i s n e g l i g i b l e .

3. P r o d u c t bans.
T h e r e is a h i g h risk tha t our p r o d u c t s w i l l be banned in several

s i g n i f i c a n t uses.
W e f o r e c a s t tha t o u r v e r m i c u l i t e consumer p r o d u c t s , n a m e l y A t t i c

I n s u l a t i o n , H o r t i c u l t u r a l V e r m i c u l i t e , a n d Pool B a s e , w i l l e v e n t u a l l y b e
banned by th e Consumer P r o d u c t S a f e t y C o m m i s s i o n , and t h i s ha s been a s sumed
i n t h e 1980 f i n a n c i a l p r o j e c t i o n s ( A p p e n d i x I I I ) . W e p l a c e o u r chance s
at 50:50 of b i n d i n g the t r e m o l i t e such t h a t we c ou ld e f f e c t i v e l y argue that
no f i b e r s w i l l be r e l e a s e d d u r i n g use.



C. E. B r o o k e s / C . N. G r a f -15- May 24, 1977

03629681
T

T h e r e is a l s o a h i g h r i sk (30%) d u r i n g the next 18 months t h a t
MONOKOTE f i r e p r o o f i n g w i l l b e c o n s i d e r e d to f a l l w i t h i n the ban in
s e l e c t e d s t a t e s ( C a l i f o r n i a , N e w Y o r k , M i n n e s o t a , M a s s a c h u s e t t s , a n d
I l l i n o i s ) o f f i r e p r o o f i n g p r o d u c t s c o n t a i n i n g a s b e s t o s , a l t h o u g h i t would
a p p e a r tha t t h i s i s an u n i n t e n d e d ban. L e g i s l a t o r s in tho s e s t a t e s s i m p l y
f a i l e d t o c on s id e r trace t r a m p minera l s when w o r d i n g th e p r o h i b i t i o n
aga in s t a p r o d u c t c o n t a i n i n g a n y a s b e s t o s f o r s p r a y e d a p p l i c a t i o n s . W e
are a c t i v e l y work ing on a v e r m i c u l i t e f r e e f i r e p r o o f i n g m a t e r i a l f or
i n t r o d u c t i o n in m i d - 1 9 7 8 .

4. Label requirements.
W e b e l i e v e that a d e c i s i o n t o a f f i x a s b e s t o s - w a r n i n g l a b e l s

to our p r o d u c t s would r e s u l t in s u b s t a n t i a l s a l e s l o s s e s . T h i s view i s
shared by J o h n s - M a n v i l l e in the case o f their l a b e l e d c o n s t r u c t i o n p r o d u c t s .
I t i s f u r t h e r s u p p o r t e d b y J - M ' s exper i ence with t h e i r t r e m o l i t e t a l c s .

Based upon adv i c e f r o m c o r p o r a t e counsel^ our p r o d u c t s do not
require l a b e l s i f the OSHA l i m i t s are no t e x c e ed ed in t h e i r i n t e n d e d use.
T h i s i s a l s o J - M ' s p o s i t i o n f o r t h e i r o w n p r o d u c t s . W e b e l i e v e that a l l
of our p r o d u c t s f a l l b e low the l i m i t s e s t a b l i s h e d by OSHA and that we w i l l
b e a b l e t o c on t inue t o f a l l b e l o w more s t r i n g e n t s t a n d a r d s b e ing p r o j e c t e d ,
thus a v o i d i n g the need to l a b e l our p r o d u c t s .

S e c o n d l y , any change in i n t e r p r e t a t i o n which w o u l d require a
l a b e l i n g o f s e l e c t e d p r o d u c t s , such a s M a s o n r y I n s u l a t i o n , c a n p r o b a b l y
be avoided by r e d i s t r i b u t i o n of the c l eaner S o u t h C a r o l i n a ore and wi th-
d r a w a l f r o m s e l e c t e d i s o l a t e d t e r r i t o r i e s . . • '
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C o n t i n u e d programs aimed a t c l e a n i n g up the p r o d u c t s h o u l d

a l l o w us to meet the p r o j e c t e d t i g h t e r l i m i t s tha t may be i m p o s e d by
OSHA in 1978 and 1980.

5. I n c r e a s i n g l y r e s t r i c t i v e s t a n d a r d s and h igher c a p i t a l r equ ir ement s
to meet the more s t r i n g e n t f u t u r e standards.________________

We b e l i e v e there i s a very h igh ri sk t h a t s t a n d a r d s w i l l be-
come more r e s t r i c t i v e r e q u i r i n g a d d i t i o n a l c a p i t a l f o r c o n t i n u e d o p e r a t i o n
o f L i b b y a n d o f e x p a n d i n g p l a n t s u s i n g L i b b y ore. I n a d d i t i o n t o t h e "
1.9 m i l l i o n d o l l a r s which we p r o p o s e to s p end be tween now and mid-1978 to
c o m p l y w i t h a s b e s t o s f i b e r s a f e t y s t a n d a r d s , a n a d d i t i o n a l o n e m i l l i o n
d o l l a r s is e x p e c t e d to be ne eded by 1980 in order to meet a p r o j e c t e d
O S H A s t a n d a r d o f . 5 f / m l .

T h e r e is a r i sk , which we p l a c e at l e s s than a 207. chance,
t h a t a d d i t i o n a l i n v e s t m e n t o f up to 10 m i l l i o n d o l l a r s w o u l d be required
in order to reach a l eve l of 1 f / m l at L i b b y ( $ 3 . 7 MM) and .1 f / m l at
e x p a n d i n g p l a n t s u s ing L i b b y o r e ( $ 6 . 3 M M ) . S u c h a d e v e l o p m e n t would
p r o b a b l y r e s u l t in a d e c i s i o n to c l o s e L i b b y and the r e t r enchment of
our bus ines s t o a r eg ional ba s i s s u p p l i e d e n t i r e l y ou t o f S o u t h C a r o l i n a .
( S e e A p p e n d i x I I I , C a s e C f o r d e t a i l s o f t h e f i n a n c i a l i m p a c t o f a d e c i s i o n
t o c l o s e L i b b y . )

6 . A d v e r s e p u b l i c i t y
T h e r e i s a r i sk t h a t G r a c e w i l l a t t r a c t adv er s e p u b l i c i t y f r o m

n a t i o n a l media concerning t h e p r e s e n c e o f a s b e s t o s i n v e n n i c u l i t e . T h i s
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i n f o r m a t i o n i s a l r e a d y b e ing c i r c u l a t e d w i t h i n government a g e n c i e s , such
as OSHA and has been r e p o r t e d on a local basis in connection w i t h the
Louisa C o u n t y d i s p u t e over the mining of vennicul i t e ore. F u t u r e s t e p s ,
such a s th e d e v e l o p m e n t o f a case f or c o n t i n u e d ' s a l e o f A t t i c I n s u l a t i o n
t o t h e Consumer P r o d u c t S a f e t y C o m m i s s i o n , w i l l increase t h e risk o f

w i d e s p r e a d adverse p u b l i c i t y .

7. Genera l l i a b i l i t y t o e m p l o y e e s , c u s t o m e r s , and the p u b l i c .
L i a b i l i t y t o e m p l o y e e s i s l i m i t e d by th e W o r k m e n ' s C o m p e n s a t i o n

Laws. H o w e v e r , w e shou ld e x p e c t increased W o r k m e n ' s C o m p e n s a t i o n ra t e s
in L i b b y as the number of d i s a b i l i t i e s increase among e m p l o y e e s who have
been e xpo s ed in the pa s t to the high f i b e r concentrat ions of the old dry
m i l l . L i a b i l i t y among e x p a n d i n g p l a n t e m p l o y e e s a n d t h e S o u t h C a r o l i n a
m i n e / m i l l e m p l o y e e s a p p e a r s minimal.

The risk of l i a b i l i t y to cus tomers i s h e i g h t e n e d by the d e c i s i o n
not to labe l our p r o d u c t s . Under the s t r i c t l i a b i l i t y cr i t er ia , we may be
l i a b l e t o c u s t omer s who can d e m o n s t r a t e t h ey (1) were e x p o s e d t o a s b e s t o s
f i b e r s and . ( 2 ) s u s t a i n e d p e r s o n a l harm. Based on a d v i c e o f c o r p o r a t e
counsel , this risk is ca t egor iz ed as moderate . Moreover , it seems u n l i k e l y
t h a t bona f i d e cases o f p e r s o n a l harm cou ld b e w e l l d o c u m e n t e d c o n s i d e r i n g
the p a t t e r n of use and e x p o s u r e l e v e l s o f our c u s t o m e r s .

General p u b l i c l i a b i l i t y , s t e m m i n g f r o m t h e s a l e o f consumer
p r o d u c t s , i s a l o w - l e v e l risk w i t h very h igh p o t e n t i a l l i a b i l i t y i f i t
d e v e l o p s . W h i l e we have no ev id enc e o f any adver s e e f f e c t o f our p r o d u c t s
on consumers , n e i t h e r can we o f f e r c o n v i n c i n g e v i d e n c e t h f e t t h e y are ab-
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s o l u t e l y s a f e . M a k i n g such a case i s h a n d i c a p p e d by the number of
"exper t s " who c l a i m that there is no s a f e l eve l w i th the i n f e r e n c e that
any exposure is p o t e n t i a l l y hazardous. T h i s leaves us open to l i a b i l i t y
w i t h o u t a good d e f e n s e over a broad range of a l l e g e d hazards . A d e c i s i o n
t o l a b e l our consumer p r o d u c t s would e l i m i n a t e th e risk o f f u t u r e l i a -
b i l i t y , w h i l e e x a c e r b a t i n g t h e ri sk o f c laims ( m o s t l y n o t bona f i d e ) f r o m
p a s t use o f the p r o d u c t .

E . S . W o o d

E S W / C G R
A t t a c h m e n t s



A P P E N D I X I
M E D I C A L E V I D E N C E . O N , T H E E F F E C T O F A S B E S T O S E X P O S U R E

Exposure to h igh c onc en tra t i on s o f a s b e s t o s f i b e r s r e s u l t s in
increased risk to h e a l t h of three d i f f e r e n t type s:

A s b e s t o s i s is a s carring of the lungs that is a chronic condi-
t i on a p p e a r i n g f i r s t in chest x-rays, u s u a l l y a f t e r 5 or more years of
exposure. It can be r e l i a b l y d iagnosed f r om x-rays and is s p e c i f i c a l l y
i d e n t i f i e d wi th e xpo sur e t o a sbe s to s f i b e r s .

Lung cancer (bronchogenie carcinoma) can- d e v e l o p as a r e s u l t
of expo sure to a s b e s t o s f i b e r s or to other causes (such as s m o k i n g ) .
It i s d i f f i c u l t to d iagnose due to the l ong la t ency "period between i n i t i a l
exposure to a sbe s to s and development of symptoms. Furthermore , since
there are a number of causes of lung cancer, it is more d i f f i c u l t to
e s t a b l i s h a c a u s e - e f f e c t r e l a t i o n s h i p between exposure to a s b e s t o s f i b e r s
and lung cancer. N o n e t h e l e s s , a great deal of work has been done which
conv inc ing ly i n d i c a t e s a r e l a t i o n s h i p between an excess risk of lung
cancer and exposure to high concentrat ions of a s b e s t o s (above 5 f / t n l ) .
A combination of exposure to high concentra t ions of a s b e s t o s f i b e r s and
smoking is more damaging than e i ther alone. One s t u d y among a s b e s t o s
workers has shown that smokers have eight times the risk of lung cancer
than non-smokers have.

M e s o t h e l i o m a is a rare f o r m of cancer which can occur e i t h e r in
the lung s or in the s tomach. It can be s p e c i f i c a l l y d i a g n o s e d only by
taking a b i o p s y o f t h e a f f e c t e d organ. I t i s s p e c i f i c a l l y a s s o c i a t e d wi th
a sbe s to s exposure. Around 85Z of cases d iagno s ed as mesotheiioma occur in
p a t i e n t s who have a h i s t o r y of exposure to a s b e s t o s .
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A l t h o u g h there is di sagreement between e x p e r t s on this p o i n t ,
the d e t e r m i n a t i o n of an increased r i sk of a s b e s t o s i s may a l s o be ind i ca-
t ive of an increased risk of lung cancer.

For p u r p o s e s o f a s s e s s i n g the risk to our e m p l o y e e s , the only
p r a c t i c a l i n d i c a t o r i s the inc idence of c on f i rmed cases of a s b e s t o s i s .
T h i s i s due to the extreme d i f f i c u l t y of d e t e r m i n i n g the cause of cancer
in any group of p e o p l e c on s id e r ing the l o n g l a t e n c y p e r i o d and general
lack of s p e c i f i c i t y between lung cancer and any s i n g l e cause. The ex-
c e p t i o n to t h i s would be cases of m e s o t h e l i o m a . Hor.-ever,. we have no
r e p o r t s of m e s o t h e l i o m a even at L i b b y .

•As a r e su l t of the p a r t i c u l a r p h i l o s o p h y e m p l o y e d by govern-
ment agencies to r e g u l a t e carcinogens, as well as the experimental d i f f i -
c u l t y o f e s t a b l i s h i n g - s a f e l e v e l s , very l i t t l e s c i e n t i f i c work i s a v a i l a b l e
t o h e l p i d e n t i f y t h e h e a l t h ri sk p o s e d by e xpo sur e t o l ow l e v e l s o f
a s b e s t o s f i b e r s (under 5 f / m l ) .

•
T h e r e are three sources of i n f o r m a t i o n o u t s i d e CPD which p u r p o r t

to i n d i c a t e that a s b e s t o s f i b e r s cause increased h e a l t h risks even at low
concentrat ions.

The f i r s t is a s t u d y among hard rock miners in I d a h o ( G i l l a m et a l . )
which i n d i c a t e s an increased risk of l u n g cancer in the pr e s enc e of a s b e s t o s
f i b e r e xpo sure s o f around 0.24 f / m l . H o w e v e r , t h i s s t u d y i s c o n f o u n d e d by
t h e p r e s e n c e o f o ther p o t e n t i a l l y carc inogenic m a t e r i a l s , n o t a b l y - a r s e n i c -

*
c o n t a i n i n g c o m p o u n d s and radon d a u g h t e r s . A s t i l l u n p u b l i s h e d s t u d y o f a
l a r g e r group of the same miners ( M c D o n a l d et a l . ) has i n d i c a t e d no increased
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m o r t a l i t y risk f r o m s i l i c o s i s . T h i s p a r t i c u l a r evidence o f a hazard
a s s o c i a t e d with low level exposures would seem to be s e r i o u s l y i m p u g n e d .

A second p u r p o r t e d i n d i c a t i o n of the hazard a s s o c ia t ed with
low e xpo sur e l e v e l s is an increased risk of lung cancer among r e l a t i v e s
of a s b e s t o s miners. H o w e v e r , more recent measurements i n d i c a t e that
f i b e r expo sure s in home environments of a s b e s t o s workers can be h igh and
t h e r e f o r e th i s p r o b a b l y doe s not repre sent a low l eve l e xpo sur e environment.

The third c o l l e c t i o n o f evidence i s o f m e s o t h e l i o m a ( n o t o ther
a s b e s t o s - r e l a t e d d i s e a s e s ) in i n d i v i d u a l s and in animals e x p o s e d to h i g h
c onc en t ra t i on s for b r i e f p e r i o d s o f time (as l i t t l e a s 8 hours). The
cases in men are few in number t y p i c a l l y invo lv ing one or two i n d i v i d u a l s
with unknown but p r o b a b l y very high exposure concentrations. Due to the
small number of cases, d e f i n i t e c a u s e - e f f e c t r e l a t i o n s h i p s cannot be drawn.
The cases among animals are at ex tremely high do sage l eve l s in spe c i e s
which are e s p e c i a l l y sensi t ive a n d , t h e r e f o r e , e x t r a p o l a t i o n to the e f f e c t s
on man are not w e l l - f o u n d e d .

In s p i t e of the lack of hard evidence, there i s a r e s p e c t e d
g r o u p of p r o f e s s i o n a l researchers who e xpre s s the op in i on that e xpo sure
to l e v e l s as low as 2 f / m l (8-hour TWA) create an increased r i sk of cancer
in man a f t e r 30 or more years of e xpo sure .

R e s u l t s of our own in-house e p i d e m i o l o g i c a l s t u d i e s i n d i c a t e
that c o n d i t i o n s which e x i s t e d i n t h e o l d d r y m i l l i n L i b b y ( 3 4 f / m l T W A )

»a n d i n u n r e g u l a t e d e x p a n d i n g p l a n t s u s i n g L i b b y o r e ( 2 9 f / m l T W A ) crea t ed
a h e a l t h hazard to our e m p l o y e e s . Among p r e s e n t e m p l o y e e s w i t h 10 or more

* "
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years of service who would have been expo s ed to the c o n d i t i o n s in the old
L i b b y dry m i l l , 41.5% exhibi t a s b e s t o s i s . Moreover , there i s a f i v e - f o l d
increased risk of lung cancer among r e t i r ed and ex-employee s who worked in
the L i b b y mine (as compared to the general p o p u l a t i o n ) .

We are encouraged by the absence of any new cases of a s b e s t o s i s
f o u n d at the l a s t annual check-up at L i b b y .

Among e x p a n d i n g p l a n t e m p l o y e e s , t h e h igh e m p l o y e e turnover
and var i e ty o f p a s t exposure s make conc lu s ions d i f f i c u l t . Among 9 e m p l o y e e s
with 10 or more y e a r s ' service in p l a n t s which have not used L i b b y ore, there
is no inc idence of a s b e s t o s i s , even though several of these p l a n t s have
p r e v i o u s l y used commercial a s b e s t o s in some p r o d u c t s . Among 14 e m p l o y e e s
with ten or more years of service in e x p a n d i n g p l a n t s which have used L i b b y
ore, 287. exhibit a s b e s t o s i s . H o w e v e r , any c a u s e - e f f e c t c onc lu s i on s are

: c o n f o u n d e d by the f a c t that al l o f the s e p l a n t s have used commercial a s b e s t o s
in the p a s t .

Ches t x-rays for the 77 e m p l o y e e s at our Enoree m i n e / m i l l give
no i n d i c a t i o n o f adverse h e a l t h e f f e c t s f r o m expo sure to the lower l eve l
o f t r e m o l i t e f i b e r s (0.8 f / m l ) f o u n d i n S o u t h C a r o l i n a . W h i l e there i s
inc idence of p o s i t i v e chest x-rays in 12 e m p l o y e e s (167. of t o t a l ) , o n l y
one case i s c o n s i s t e n t with expo sure to a s b e s t o s . T h a t p a r t i c u l a r e m p l o y e e
worked for a great number of years expo s ed to commercial a s b e s t o s in another
Z o n o l i t e l o c a t i o n . Of the 12 p o s i t i v e chest x-rays , 5 s t e m f r o m p r e v i o u s

*

c o t t o n s p i n n i n g m i l l e x p o s u r e which p r o d u c e s "brown lung" d i s ea s e . T h e r e
is no i n d i c a t i o n of excess m o r t a l i t y due to lung cancer among the S o u t h
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C a r o l i n a mine e m p l o y e e s . S i n c e the S o u t h C a r o l i n a mine has only o p e r a t e d
f or 29 years , there i s s t i l l the p o s s i b i l i t y o f e x t r eme ly l o n g l a t e n c y
p e r i o d s b e f o r e excess m o r t a l i t y vould be observed.

A s very l i t t l e p u b l i s h e d medical evidence e x i s t s f o r t r e m o l i t e
e xpo sur e s , as o p p o s e d to the commercial f o r m s of a s b e s t o s , ve have
spon s or ed animal s t u d i e s on t r e m o l i t e and a mixture of v ermicu l i t e and
t r e m o l i t e to de t ermine vhether t r e m o l i t e i s carcinogenic. The t e s t animals
have c onc luded 400 days of treatment and are s c h e d u l e d to terminate a f t e r
730 days . W h i l e no d e f i n i t e conclusions can be drawn f r o m the r e s u l t s to
d a t e , i n d i c a t i o n s are that our t r emo l i t e creates l e s s of a p r o b l e m than
commercial a s b e s t o s . As we have not yet c o m p l e t e d the "critical" per iod
of the animal s t u d i e s , between 370 and 450 d a y s , the l a ck of a s i g n i f i c a n t
d i f f e r e n c e in m o r t a l i t y between the t e s t animals and the contro l group is
not yet m e a n i n g f u l . R e s u l t s o f thi s s t u d y s h o u l d be c o m p l e t e and a v a i l a b l e
by October 1978.

We have sought and ob ta in ed advice f r o m several o u t s i d e p r o f e s -
s i o n a l s with re spec t to what t r e m o l i t e l e v e l s create a hazard.

Dr. W i l l i a m E. S m i t h of F a i r l e i g h Dickinson U n i v e r s i t y has
re sponded ( A p p e n d i x V), i n d i c a t i n g that n o t w i t h s t a n d i n g t h e "new evidence"
p r e s e n t e d by OSHA and NIOSH there is no convinc ing evidence of an. excess
ri sk t o h e a l t h f r o m l o w l e v e l a s b e s t o s f i b e r e xpo sur e s ( b e l o w 5 f / m l ) .

D r . MacMahon, P r o f e s s o r o f E p i d e m i o l o g y a t H a r v a r d U n i v e r s i t y ,
»

h a s q u e s t i o n e d t h e c onc lu s i ons o f a l e a d i n g e p i d e m i o l o g i s t , D r . S e l i k o f f
o f M t . S i n a i , t h a t e x p o s u r e s t o l o w l e v e l s a r e p o t e n t i a l l y -hazardous. More-
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over, he i n d i c a t e s that an u n p u b l i s h e d s t u d y of s h ipyard workers in the
Pearl Harbor N a v y Yard who have been tracked since 1943, ind i ca t e s no
excess risk of cancer m o r t a l i t y contradic t ing the- evidence presented by
S e l i k o f f . H e der ide s S e l i k o f f ' s s t a t e m e n t s with respect t o l o w exposure
level hazards as being u n p r o f e s s i o n a l and not w e l l - f o u n d e d s c i e n t i f i c a l l y .

Dr. Enterl ine of the Univer s i ty of Pi t t s burgh has propo s ed a
mathemat i ca l model which c l o s e l y f i t s the observed r e l a t i o n s h i p between
m o r t a l i t y rate and time of exposure among the group of 17,000 shipyard
workers s tudied by S e l i k o f f . We are in the process x>f using this model
to p r e d i c t the e f f e c t of exposure l e v e l s of 1 or 2 f / m l . Even assuming
that t r enql i t e f i b e r s are as b i o l o g i c a l l y active as commercial chrysot i l e
asbes tos (an unduly p e s s i m i s t i c a s s u m p t i o n ) , prel iminary indica t ions are

.that the increased m o r t a l i t y risk f r o m lung cancer as a result of a 50-year
exposure to 2 f / m l is only 10Z above those not exposed to a sbe s to s f i b e r s .

Discussions with J o h n s - M a n v i l l e revealed that two "modern"
a s b e s t o s f a b r i c a t i n g p l a n t s (one in Texas and one in C a l i f o r n i a ) , bu i l t
in 1956-57, show no cases of a s b e s t o s -r e la t ed di sease among their employee s .
Exposures at these p l a n t s have been c o n s i s t e n t l y below 10 f / m l (8-hour TWA),
p r o b a b l y i n t h e 2 - 5 f / m l range, with exposures during t h e 7 0 ' s c o n s i s t e n t l y
below 2 f / m l . T h i s s u g g e s t s no excess h e a l t h risk at concentrations up to
5 f / m l (8-hour T W A ) .

A m i d s t such c o n f l i c t i n g s c i e n t i f i c op in ion , any c onc lu s i on s which
*

we draw must nece s sar i ly contain large e l emen t s of personal j u d g m e n t and at
l ea s t some level of uncertainty. N e v e r t h e l e s s , we must e s t a b l i s h l e v e l s of

1 5 1 0 1 9 3 0
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»

e xpo sur e c a l c u l a t e d to p r o t e c t b o th e m p l o y e e s and customers f r o m excess
h e a l t h hazards. A c c o r d i n g l y , we have c onc lud ed that in a r e g u l a t e d and
moni tored environment such as our p l a n t s , a r educ t i on in exposure to 1 f / m l
creates a wor thwhi l e margin of s a f e t y over the .present OSHA standard of 2 f / m l
for our e m p l o y e e s . A l eve l of 1 f / m l is not e x p e c t e d to have an adverse h e a l t h
e f f e c t . A level of 2 f / m l , w h i l e p r o b a b l y not hazardou s , does not have an
a c c e p t a b l e margin o f s a f e t y and w i l l b e reduced i f e c o n o m i c a l l y f e a s i b l e .
No cu s t omer s or e m p l o y e e s w i l l be e x p o s e d knowingly to c onc en t ra t i on s above
a level of 2 f / m l without adequate warning of the p o t e n t i a l hazards involved.

•

J o h n s - M a n v i l l e a l s o s e l e c t s 2 f / m l as a l imi t below which there is "no
excess risk of a s b e s t o s - r e l a t e d disease" (compared to those who are not
e xpo s ed t o a s b e s t o s ) ' .

In unmonitored environments , i n v o l v i n g d a i l y u s e o f our p r o d u c t s ,
such as cons truc t ion s i t e s , a t y p i c a l exposure f r o m our p r o d u c t s of .5 f / m l
(TWA) is not cons idered a hazard.

W i t h t h e e x c e p t i o n o f mixed h o r t i c u l t u r a l p r o d u c t s , exposure
l e v e l s for users o f our p r o d u c t are above background l e v e l s . It i s not
l i k e l y that any improvement which we may make w i l l reduce the exposure of
users to l e v e l s as low as background. H o w e v e r , our l o n g - r a n g e o b j e c t i v e
wi l l be to reduce customer exposure l e v e l s to "the lowe s t l i m i t at which
a s b e s t o s f i b e r c o n c e n t r a t i o n s can b e r e l i a b l y moni tored" . A c c o r d i n g t o
NIOSH, t h i s l e v e l i s .1 f / m l on an 8-hour t ime w e i g h t e d average b a s i s and
. 5 f / m l f o r a n y 15-minute p e r i o d .

15101931



A P P E N D I X I I
C A P I T A L S P E N D I N G S U M M A R Y

T R E M O L I T E F I B E R C O M P L I A N C E
($000)

03629692

E x p a n d i n g P l a n t s - OSHA @ 1.0 f / m l . & 5.0 f/ml
Denver - Ore H a n d l i n g
Newark - Ore H a n d l i n gPhoenix - Ore H a n d l i n g
D a l l a s - Dust Cont . on MK and SM
P o r t l a n d - Ore S t o r a g e & H a n d l i n g
Dearborn - Ore S t o r a g e & H a n d l i n g
E a s t h a m p t o n - Rock H a n d l i n g
S t . L o u i s - V e n t S y s t e m
L i t t l e Rock - Ore H a n d l i n g

T O T A L EXP. P L A N T S - O S H A
E x p a n d i n g P l a n t s - Product Binder Equipment

14 P l a n t s <? $9,300 per p l a n t
( a )L i b b y - To Achieve 2.0 f / m l

M i l l
RCA #12-2

Mine
H a u l i n g & L o a d i n g & S c r e e n P l a n t T r u c k s

T O T A L A T L I B B Y

T O T A L S P E N D I N G

C a p i t a l
Amount

50
114
110

50
107
197

17
26
50

721

$ 130

C a p i t a l Budge t
1977 1978

80
35

101
192

18
33
37

496

$ 85
85

170

$ -

$ 1 , 5 6 9 $1,101 $ 170

( a ) S e e p a g e 2 f o r L i b b y d e t a i l .

R R [ ! / c c r
1 5 1 0 1 9 3 2



Cons t ru c t i on P r o d u c t s Divi s i on

03629693.
P E R S O N A L a n d C O N F I D E N T I A L

March 28, 1977
T o : W . R . H a n l o n H . A . Eschenbach

B. R. W i l l i a m s W. F. M c C o r d
J . W . W o l t e r R . S y . A b e r n a t h y
W. R. W r i g h t f^f R. Benanto
R. E. S c h n e i d e r ^H. C. Duecker
F. W. E a t o n B. A. B l e s s i n g t o n
R. H. Locke

F r o m : E . S . W o o d
S u b j : G u i d e l i n e s f o r H a n d l i n g o f T r e m o l i t e C o n t a m i n a t i o n

In our M i n e s , P l a n t s , and P r o d u c t s
cc: R. M. V i n i n gL. R o s e n b l a t t

W. M. Bush, Jr.
0. M. F a v o r i t o
R. L. O l i v e r i o / L i b b y

P l a n s ' h a v e n o w been l a i d f o r h a n d l i n g a var i e ty o f external
d e v e l o p m e n t s r e l a t e d to t r e m o l i t e a s b e s t o s in our mines, e x p a n d i n g
p l a n t s , p r o d u c t s , and customer environments. We must now proceed to
i m p l e m e n t some of the work p l a n s which have been d e v e l o p e d .

P l e a s e p l a n to a t t e n d a m e e t i n g at 8:30 AM in the Direc tors . 1

C o n f e r e n c e Room on T h u r s d a y , March 31st . The p u r p o s e o f th i s me e t ing
w i l l be to d i s c u s s what a c t i o n s we w i l l be t ak ing over the next twe lve
months .

By way of b a c k g r o u n d , you shou ld know our p o s i t i o n on several
i m p o r t a n t l e g a l and business i s sues. The f o l l o w i n g are three key p o i n t s :

1. We w i l l not e xpo s e our customers and e m p l o y e e s to
environments which have been f o r m a l l y d e f i n e d as
hazardous by the U. S. Government w i thou t p r o p e r
caution as to the nature of the hazard. We w i l l
take al l r e a s o n a b l e and p r a c t i c a l s t e p s to minimize
or e l i m i n a t e unrea s onab l e risks which may be
a s s o c i a t ed wi th the m a n u f a c t u r e and use of our
p r o d u c t s i n c l u d i n g , where a p p r o p r i a t e , i n s t r u c t i o n s
f or p r o p e r u s e o f our p r o d u c t s .

15101933



To l i s t -2- March 28, 1977
S u b j : G u i d e l i n e s .....

- 03629694
2. The t r e m o l i t e ' a sb e s t o s f i b e r count l i m i t s in

e f f e c t and enumerated in OSHA (or M E S A ) r e g u l a t i o n s
w i l l be the guide to whether a h e a l t h hazard e x i s t s .
If the produc t in reasonable use exposes the user
to counts in excess of OSHA l i m i t s , caution l a b e l s
w i l l be a f f i x e d to the p r o d u c t .

3. ' Customer, user, or government agency inquiries, withre spec t to t r emol i t e in our p l a n t s i ; ; p j : o d u c t . i s , . o j c _ use
environments wi l l rece ive ' s t r a i g h t ' f o w a r i f ^ B r i ' d : ~ c a n d i d
responses with r e spec t to the data*and;*measurementswhich we have gathered and which are relevant to their
r e s p e c t i v e s i t u a t i o n s .

As you know, there is a great deal of controversy bo th in the
medical and governmental communities as to what c o n s t i t u t e s a hazard and
what a p p r o p r i a t e r egu la t ory s t e p s shou ld be taken. T h i s i s p a r t i c u l a r l y

' t ru e f o r p r o d u c t s used by consumers. We have reason t o b e l i eve that thi s
issue wi l l be c l a r i f i e d by the Consumer Produc t s S a f e t y Commis s i on w i th in
the next several months. By that time we want to have any t r e m o l i t e
a s b e s t o s f i b e r s in our consumer p r o d u c t s "bound" and f i b e r counts in their
in t ended use below 0.2 f / m l (8 hr TWA) and 1.0 f / m l (15 min. maximum).
You should be aware that this is a r a p i d l y changing s i t u a t i o n and that
requirements -are s t i l l u n p r e d i c t a b l e .

A t t a c h e d is an agenda for our m e e t i n g of T h u r s d a y , March 31st.

£. S. W o o d

E S W / C G R
A t t a c h m e n t

1 5 1 0 1 9 3 4



A G E N D A
f o r

T h u r s d a y , March 31, 1977 03629695

1. L e g a l and M e d i c a l I s s u e s
a. CPA ••:
b. OSHA/MESA -^ . ' . r ^

*.-**"... • ' • * " - • • ' • • ' ' :c. General O b l i g a t i o n s - ;

2. C o n t i n u i n g d a t a ga ther ing requirements and r e s p o n s i b i l i t i e s
a. P l a n t s and mines
b. Us ers
c. "No asbestos" case for MONOKOTE vs. G l a s s F i b e r s in

key s t a t e s

3. F i n a n c i a l and engineering r equ ir ement s /work p l a n s
a. I m m e d i a t e and short- term — authorized to pro c e ed

( 1 ) W a t e r t r ea tment f o r T e r r a - L i t e V e r m i c u l i t e
a n d A t t i c F i l l

(2) Remove and d i s p o s e of "fines" at L i b b y
(3) D e f i n e cost ( c a p i t a l and o p e r a t i n g ) and

e f f e c t i v e n e s s o f b inder s f o r A F , T V a n d M F
(4) Determine e f f e c t i v e n e s s o f air e l u t r i a t i o n by

p i l o t t r i a l s
(5) Engineering d e s i g n for items in b.

b. A p p r o p r i a t i o n s to be j u s t i f i e d and r e q u e s t e d :
( 1 ) I n s t a l l a t i o n o f permanent binder a d d i t i o n e q u i p -

ment in e x p a n d i n g p l a n t s
*

( 2 ) G e t a l l e x p a n d i n g p l a n t s t o 2 . 0 f / m l ( 8 h r T W A )
by 1 / 1 / 7 8 . . .- /



03629696
A G E N D A ( c o n t i n u e d ) 2.

(3) Get Libby to 2 .0 f / m l (8 hr TWA) by 1 / 1 / 7 8
(4) Get a l l e x p a n d i n g p l a n t s t o 1 .0 f / m l (8 hr TWA)by 7 / 1 / 7 8 . : ' - "^ . . r

1 / A - A .

4. C u s t o m e r , g o v e r n m e n t a l , and media communicat ions
a . Grace p o l i c y on comments t o media — DON'T DO IT,

L E T N Y H A N D L E , , -
/ •

b. R e s p o n s i b i l i t y and gu id e l in e s for customer and govern-
mental communications

(1) S a l e s m e n and p l a n t managers -- verbal communications
(2) P r o d u c t and Q.C. managers — rout ine w r i t t e n cu s tomer

and governmental communications covered by g u i d e l i n e s
(3) General S a l e s M a n a g e r s — unusual governmental and

customer communications covered by g u i d e l i n e s /
./' /(4) Exec. VP — any communication not covered by guide- /

lines. / /

5. R6<D W o r k P l a n s
a. V e r m i c u l i t e f r e e s u b s t i t u t e s

(1) MONOKOTE / /

b. M o d i f i c a t i o n s for commercial use\
(1) MF treatment to 1.0 (TWA); f e . O ( M a x . ) _

tS~ -'" i'^- ^- — ^ '(2) AF treatment t o 0 .1 (TWA); 2 ,0 ( M a x . ) ' C'7/< .<
(3) TV treatment to 0 .1 (TWA); i .Q ( M a x . )
( 4 ) T h i n Z I C R D d e s i g n
(5) Bark a sh sources f or MM p r o d u c t s
(6) 3300 f or high h u m i d i t y urethane f o a m f i r e p r o o f i n g
( 7 ) External f i r e p r o o f i n g
(8) O t h e r ? '.-,('..., -.' £~ , ...



A G E N D A ( c o n t i n u e d )

c. M o d i f i c a t i o n s co have "on the s h e l f "u / - £ • / ••:,.,r-( 1 ) V e r m i c u l i t e f r e e Redi-Earth
( 2 ) H i g h y i e l d (2007. o n V e r m i c u l i t e ) Z I C
( 3 ) G l a s s f r e e M O N O K O T E f o r decks "y./Vx
( 4 ) V e r m i c u l i t e f r e e M M .

- *v .•••*',6. Document C o n t i n g e n c y Plan s
a. Remaining air and p r o d u c t assay s a m p l e s .

b. Revi s ed cus tomer and p r e s s r e l ea s e s .
( 1 ) M O N O K O T E w i t h d r a w a l
( 2 ) A F wi thdrawal
( 3 ) A F l a b e l i n g

c. F i n a n c i a l I m p a c t Case s
( 1 ) E l i m i n a t e i n c o n s i s t e n c i e s
(2) Document and issue summaries
( 3 ) A d d i t i o n a l years?

3.

03629697

W U / / - " - ( ' '

E S W / C G R
3-28-77 15101937



A P P E N D I X I I -2- 03629698
D E T A I L S O F L t B B Y F I B E R R E D U C T I O N S P E N D I N G

C a p i t a l
Amount *

1977 C a p i t a l
B u d g e t

K I L L
RCA #12-2

F i n a l C l e a n e r S y s t e m 20 x 65
M o d i f . o f Dryer C y c l o n e & D i s p . S y s t e m
W a s h & S c r e e n H a m m e r a i l l P r o d u c t
S k i p Dust C o l l e c t i o n
S c r e e n P l a n t Baghouse D i s p o s a l
Dust D i s p o s a l at Mud Dam
S c r e e n P l a n t T r u c k Dump D i s p o s a l
S c r e e n P l a n t S h u t t l e T r u c k Dust C o l l e c t i o n
S c r e e n P l a n t C o n t r o l Room & Conveyor s
Dust W a l l - T r a n s f e r P o i n t
Permanent Dust D i s p o s a l f r o m Dryer BH
M i l l L a b Vent
Rework Dryer B e l t BH S y s t e m
S e a l Between Dryer & Wet M i l l

T O T A L M I L L

$ 90

55

12

M I N E
Paving - Garage Area
P a v i n g - T r a n s f e r P o i n t Area
Revamp M o b i l e Equ ip . Air . C o n d .
Dust Con tro l - D r i l l s
Mine Vacuum S t a t i o n
W a s h Rack - G a r a g e Area

T O T A L M I N E
H A U L I N G . L O A D I N G . M I S C . V E H I C L E S

T e m p o r a r y Dust T r u c k & H o p p e r
S c r e e n P l a n t S u p e r S u c k e r
H a u l T r u c k E n c l o s u r e s
D u s t C o n t r o l - Load Out
Permanent Dust D i s p o s a l T r u c k

T O T A L
U n i d e n t i f i e d P r o j e c t s

T O T A L L I B B Y ( ? 2 . 0 f / m l

50
50
75
20
10
20

$225

$718 $605

R R B : c g r
5-24-77 1 5 1 0 1 9 3 8



A P P E N D I X I I T

GRACE C o n s t r u c t i o n P r o d u c t s Divi s ion

03629699

T O : E . S . W o o d
FROM: R. R. Benanto
C C : D i s t r i b u t i o n Li s t

May 6, 1977
S U B J E C T : Z o n o l i t e S t u d y -

Financ ia l I m p a c t o f
Cont ingency F l a n s

The f o l l o w i n g p a g e s summarize the a s s u m p t i o n s , and f i n a n c i a l impac t s
o f the various case a s s u m p t i o n s d e v e l o p e d during the Z o n o l i t e C o n t i n g e n c y p l a n n i n g
s t u d y p e r f o r m e d in March. For each case, the impact on the f o l l o w i n g areas are
p r e s e n t e d :

1.) Overall case a s s u m p t i o n s
2 . ) Market & P r o d u c t I m p a c t s
3.) I m p a c t on Mines & Ore A l l o c a t i o n
4 . ) E x p a n d i n g & P o l y s t y r e n e Plant I m p a c t
5 . ) S e l l i n g Expenses
6 . ) C a p i t a l S p e n d i n g7 .) Summary o f Financ ia l I m p l i c a t i o n s

All cases are compared to the Z o n o l i t e "Base Case" in 1977 and 1980. The
"Base Case" r e f l e c t s the 1977 B u d g e t & F o r e c a s t a d j u s t e d for the re-e s t imate in BPD/
Ag sales and margins made in J a n u a r y , 1977.

R. R. Benantq
RRBrmhr
A t t .
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CASE A - M a j o r L a b e l l i n g Program .and W i t h d r a w a l o f All Consumer P r o d u c t s
I . Overall Case A s s u m p t i o n s

»

A. F i b e r Counts to 1.0 OSHA ( 1 2 / 7 7 ) and 2.0 MESA ( 1 2 / 7 7 )
B. V i t h d r a v all Consumer P r o d u c t s
C. Lose Canada
D. Label a l l Libby P r o d u c t s except ZIC, MK, and Mixed H o r t i c u l t u r a l .

I I . Market & Product I m p a c t s
A . W i t h d r a w a l

W i t h d r a w a l f r o m the A t t i c business r e su l t s in s imultaneous with-
drawal of all G l a s s F i b e r sales and a s i g n i f i c a n t impact on dealer Plainboard
sales (ranging f r om 202 loss in 1977 to 312 in 1980).

W i t h d r a w a l f r o m H o r t i c u l t u r a l Consumer market r e su l t s in to tal loss
of consumer T e r r a - l i t e and mixed p r o d u c t sales. T h e s e consumer sale s lo s s e s are
p a r t i a l l y o f f s e t by increases (20Z in 1977 and 302 in 1980) in h o r t i c u l t u r a l per-
l i t e sales to consumer through s u b s t i t u t i o n of perl i t e .-

«

B. L a b e l l i n g
Only p r o d u c t s produc ed f r o m Libby ore would be l a b e l l e d . The

e s t imat ed impact of l a b e l l i n g p r o d u c t s varies f r o m produc t to produc t and is sum-
marized as f o l l o w s :

i Masonry F i l l - 202 drop in volume in 1977 and continued declines of
102 per year until by 1980 the volume is only 502 of 1977B volume.?

-' P l a s t e r Ag - 502 d r o p in 1977 and another 502 d r o p in 1978' so that by
1980 the volume is only 252 of 1977 volume.

Misc. Expanded - An immediate d r o p of 102 in 1977, but a gradual
rebound in volume of 42 per year so that by 1980 M i s c . E x p a n d e d volume is only
22 off of the Base Case.

Ag Bag & Bulk - Decl ine s f r o m 302 off of Base Case volume in 1977 to
702 below Base Case volumes in 1980.

T e r r a l i t e ( P r o f e s s i o n a l ) - Dec l ine of 502 in 1977 and an a d d i t i o n a l
202 off of 1977 volume by 1980. However , this impact is also p a r t i a l l y o f f s e t by
improved H o r t i c u l t u r a l P e r l i t e s a l e s to the p r o f e s s i o n a l market (202 in 1977 and302 in 1980) and a 10-152 increase in non- lab e l l ed H o r t i c u l t u r a l P r o f e s s i o n a l mixes
( e g . M e t r o - m i x ) . T h e l a t t e r f a v o r a b l e impac t r e s u l t s f r o m a d d i t i o n a l s u b s t i t u t i o n
o f v e r m i c u l i t e with p e r l i t e and mixed p r o d u c t s .



_3- 03629701

C. Ore S a l e s
Licensee s - D e m a n d ^ r e f l e c t e d downward, p a r t i c u l a r l y in coarse s izes,

to r e f l e c t their withdrawal o f A t t i c . F i l l . F i n e r size demand was l e f t unchanged
( p r i m a r i l y MK and ZIC) wi th the e x c e p t i o n o f a s l i g h t overall n ega t iv e impact due
t o Masonry F i l l .

I n d e p e n d e n t s - Unchanged .
S c o t t - D u e t o S c o t t ' s desire t o avoid l a b e l l i n g T u r f - B u i l d e r , S c o t t

demand would f a l l by 30Z in 1977 and continue to decline* to 20Z of Base case l eve l s
by 1980. The basic a s sumpt ion here is that S c o t t would a t t e m p t to maintain their
"natural" image and avoid l a b e l l i n g by s u b s t i t u t i n g as much S o u t h A f r i c a n or V i r g i n i a
V e r m i c u l i t e ore as they could obtain. In a d d i t i o n , S c o t t has the a b i l i t y to convert
to a p o l y u r e t h a n e proce s s as a s u b s t i t u t i o n and a l r eady p r o d u c e s such a p r o d u c t with
an e x i s t ing p l a n t .

G y p s u m C o m p a n i e s - L a b e l l i n g impact r e f l e c t s a 5Z r e d u c t i o n in demand
f r o m 1977 to 1981.

Canada - Los s of all Canadian ore sh ipment s p r e c i p i t a t e d by their
wi thdrawal f r o m A t t i c F i l l .

III. I m p a c t on Mines & Ore A l l o c a t i o n
In order to minimize the impact of l o s t sales due to l a b e l l e d p r o d u c t s made

f r o m Libby ore, the ore a l l o ca t i on p lan r e f l e c t s a maximization of the S o u t h Carolinamine o u t p u t . V i r t u a l l y all Masonry F i l l demand was s h i f t e d to be s u p p l i e d by S o u t h Caro-
lina (exc ep t for P o r t l a n d ) , so that the l a b e l l ing impact on Masonry F i l l in Case A wasminimized. However , this required the t r a n s f e r of a p p r o x i m a t e l y 23,000 tons toS . : C . f r o m Libby , in 1977 and over 26,000 tons by 1980. By 1980, the s h i f t in
Masonry F i l l alone brought E n o r e e ' s ou tpu t t o 135,000 tons, or f u l l c apac i ty . Al-
though some Ag Bag & Bulk & T e r r a - l i t e could be t e m p o r a r i l y t r a n s f e r r e d f r o m L i b b y
t o S . C . unti l 1978, for cons i s t ency, the 1977-volumes r e f l e c t only t r a n s f e r r i n g
Masonry F i l l . Masonry F i l l was chosen as the primary b e n e f i c i a r y of the ore alloca-
tion switch based on its more f a v o r a b l e margin c on tr i bu t i on per ton of ore versus
Ag Bag & Bulk, the extent of the impact on Masonry F i l l due to l a b e l l i n g , and the
amount o f Masonry F i l l c u r r e n t l y being s u p p l i e d f r o m Libby.

S o u t h Carolina mine volume is r e f l e c t e d at 120,000 tons in 1977 (versus
96,000 tons in 1977 B u d g e t ) and in 1980 is at f u l l c a p a c i t y of 135,000 tons. Actu-
a l l y it becomes c a p a c i t a t e d in la t e 1978. Overhead l e v e l s have not been a d j u s t e d
at Enoree and its DMC is assumed to s t ay at Budge t & F o r e c a s t l e v e l s . The most
f a v o r a b l e impact at Enoree i s the i m p a c t of the a d d i t i o n a l t onnage on d e p l e t i o n .

Libby volume i s d r a m a t i c a l l y a f f e c t e d under the Case A a l l o c a t i o n scheme.
F r o m a 1977 Base Case of 229,000 t o n s , Libby lo se s the f o l l o w i n g vo lumes: 34,500
tons o f C a n a d a , 23,000 tons o f Masonry F i l l s h i f t e d , 16,000 tons o f A t t i c F i l l ,
8,000 tons l o s t t o S c o t t , and 22,500 tons l o s t du e t o l a b e l l i n g . L i b b y ' s Case A
1977 volume is 125.,000 in 1977 and 128,000 tons in 1980 (volume growth in non-
l a b e l l e d p r o d u c t s i s o f f s e t by c o n t i n u i n g impac t o f volume los t due t o l a b e l l i n g ) .
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At these l ow volume l e v e l s , i t was e s t i m a t e d that L i b b y ' s DMC would s t i l l
be able to remain at the" $ 2 6 . 5 0 / t o n b u d g e t e d level of DMC. H o w e v e r , f i x e d overhead
expens e r e d u c t i o n s were n o t s u f f i c i e n t t o o f f s e t L i b b y ' s gross margin l o s s d u e t o
volume and r e s u l t e d in net-income a f t e r - t a x lo s se s of a p p r o x i m a t e l y $750,000 in
1977 and 1980. However, even with these opera t ing losses, Libby would generate
a p p r o x i m a t e l y $750,000 to $1,000,000 in cash f r o m op era t i on s for these years b e f o r e
any c a p i t a l e x p e n d i t u r e s , which would be minimal due to the low volume level s .
Libby would not receive any d e p l e t i o n c r ed i t s in these years under these cir-
cumstances.

In order to o p e r a t e at such low volume l eve l s , Libby would be f o r c e d to
o p e r a t e the mil l on a 4-day week for 37 weeks of the year and would be shut down
for 15 weeks during the year. T h i s analys i s did not account for other p o t e n t i a l
negat ive a f f e c t s caused by the r e su l tan t h igh turnover of management and s k i l l ed
personnel that would l ike ly f o l l o w f r o m such an operation.

Overhead Expens e Leve l s would be reduced by $886,000 in 1977 as f o l l o w s :
F a c t o r y Overhead - $622 ,000 - R e d u c t i o n in the Overhead D e p t . ( $ 3 6 6 K )

depr e c ia t i on ( $ 4 7 K ) , non-standard expense ( $ 7 8 K ) ,
and mine and mill supervi s ion ( $ 1 0 O K ) .

G&A - $145,000 - Reduc t i on s in engineering and clerical headcount.
R&D - $119,000 - Reduction in P r o s p e c t i n g & mill proces s re-

search cos t s .
' I V . E x p a n d i n g & P o l y s t y r e n e P l a n t I m p a c t
- W i t h the ex c ep t i on of c l o s i n g ' the L.A. p lan t (assumed in all cases, includ-

ing the Base C a s e ) , no e x p a n d i n g or p o l y s t y r e n e p l a n t s were assumed to be c losed in
Case A.

V . S e l l i n g Expen s e s
Case A s e l l i n g expens e r e d u c t i o n s amounted to $1,070,000 in 1977, i n c l u d i n g

$900,000 in BPD and $170,000 in A g / H o r t . T h e s e r educ t i on s r e f l e c t sales headcounts,
m a r k e t i n g h e a d c o u n t , a n d o ther s e l l i n g expense r e d u c t i o n s ( e . g . , a d v e r t i s i n g ) .

V I . C a p i t a l S p e n d i n g
A. E x p a n d i n g P l a n t s

The 1977 C a p i t a l B u d g e t and F o r e c a s t i n c l u d e d $1.0 mm in C a p i t a l
S p e n d i n g , s u f f i c i e n t t o bring seven e x p a n d i n g p l a n t s wi thin a 2 . 0 f / m l O S H A s t a n d a r d .
To meet the 1.0 f/ml s t a n d a r d assumed in t h i s case, an a d d i t i o n a l $200,000 c a p i t a l
over the Base Case C a p i t a l S p e n d i n g has been r e f l e c t e d . H o w e v e r , this was o f f s e t
by C a p i t a l S p e n d i n g r e d u c t i o n s o f a p p r o x i m a t e l y $600,000 per year over 1977 to 1981
a t t h e e x p a n d i n g p l a n t s . T h e s e r e d u c t i o n s r e f l e c t c a n c e l l a t i o n o f t h e need f o r most
e xpans i on p r o j e c t s ( e . g . , f u r n a c e c a p a c i t y e xpan s i on) and the s t r e t c h i n g ou t o f m a j o r
r e p l a c e m e n t s ( e . g . , f u r n a c e r e p l a c e m e n t s ) .
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The $515,000 c a p i t a l required t o meet a 2 .0 f /ml s tandard f or MESA
had also a l r e a d y been r e f l e c t e d in the Base Case c a p i t a l . In a d d i t i o n , due to the
very low volume l e v e l s at L i b b y , m a j o r r edu c t i on s in p r o j e c t e d c a p i t a l s p e n d i n g
p l a n s were as sumed. T h e s e t o t a l $5,000,000 over the 1977-1980 period and inc lude
e l imina t i on s of mine garage , haul truck c a p a c i t y increases, mill process improve-
ments and c a p a c i t y increases ( e . g . , #5 u n i t ) , o f f i c e expans ion, etc. T h e s e
r e d u c t i o n s a l s o r e f l e c t d e l a y s in the need for m a j o r r ep lac ement s o f mining equip-
ment s c h e d u l e d over the f o r e c a s t p e r i o d .

The impact o f th e s e c a p i t a l s p e n d i n g reduct ions at the p l a n t s and
Libby on Net F i x e d A s s e t s amount to $664,000 le s s than Base Case in 1977 and
$6,270,000 l e s s in 1980.
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V I I . Summary o f Financ ia l I m p l i c a t i o n s ($000)

A . ) Gro s s S a l e s ( I m p a c t i n 1977)
BPD ( a t t i c $ 3 , 6 3 8 ; G l a s s $623;

P o l y $544 and Ag P r o d u c t s $ 9 3 2 )
AG ( T e r r a - L i t e $ 1 , 5 4 2 ; Mixer $ 7 0 5 )
Ore ( S c o t t $300; Canada $ 1 , 8 3 5 )

T O T A L

B . ) Gro s s M a r g i n o n N e t
C . ) F a c t o r y Overhead ( p r i m a r i l y Libby

r e d u c t i o n s )
D . ) Operating Expense ( B P D / A g S e l l i n g $1,070

and the remainder at L i b b y )
E . ) Pre-Tax P r o f i t •
? .) T a x e s

B e f o r e I T C a n d D e p l e t i o n
I T C
D e p l e t i o n A f t e r - T a x

T O T A L T A X E S

G . ) N e t Income A f t e r - T a x

Variance F a v / ( U n f a v ) v s . Base Cas e
1977 _____1980

H . ) T C E
Working C a p i t a l Due to Lower S a l e s
N e t Fixed A s s e t s

T O T A L

Amount

$ ( 6 , 0 3 7 )
( 2 , 5 6 3 )
( 2 , 7 8 4 )

$(11,384)

( 4 , 6 4 0 )

622

1%334
( 2 , 6 8 4 )

1,349664
$ 2,013

2 Amount Z

( 1 2 . 2 ) Z $ ( 1 0 , 3 1 8 ) ( 1 4 . 4 ) Z
( 2 4 ^ 6 ) ( 4 , 6 3 8 ) ( 3 0 . 6 )
( 4 4 . 5 ) ( 5 , 5 7 8 ) ( 6 1 . 2 )
( 1 7 . 2 ) Z $ ( 2 0 , 5 3 4 ) ( 2 1 . 4 ) Z

( 1 7 . 3 ) ( 8 , 9 0 3 ) ( 2 2 . 1 )

' 5 . 5 2,281 16.8

10.1 2.513 13.8
67.8 ( 4 , 1 0 9 ) 48.3

48.5

48.91

1,359
( 2 3 )

82
$ 1,41-8

67.5
( 6 . 2 )33.7

100.02'

2,117
(140(4621

$ 1,515

$ ( 1 , 2 6 6 ) ( 4 9 . 5 ) 2 ( 2 , 5 9 4 )

2,767
5.270

6.5Z $ 8,037 21.6Z

I.) 2 Return on TCE ( 3 . 8 ) % P t s . ( 4 . 8 ) % P t s ,

A more d e t a i l e d c o m p a r i s o n i s shown f o l l o w i n g the case d i s c u s s i o n s in
Exhib i t 1-3.
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CASE B - S e l e c t i v e Consumer Produc t W i t h d r a w a l ; L a b e l l i n g a l l o ther Consumer P r o d u c t s .

1. Overall Case A s s u m p t i o n s ,
A. OSHA to 1.0 f / m l by 1 2 / 7 7 and 0.5 f / m l by 1 2 / 8 0MESA to 2 .0 f / m l by 1 2 / 7 7
B. W i t h d r a w only A t t i c , Pool Cushion, G l a s s F i b e r , and Santoqu in .
C. Label all other consumer p r o d u c t s ; A g / B a g i f on Libby.
D. Avoid l a b e l l i n g by br ing ing t r e m o l i t e in p r o d u c t s to lower l e v e l s , e.g.,

t r e a t m e n t , u s e o f S o u t h Caro l ina ore, etc.
E. Canada s tays in A t t i c business.

I I . Marke t & P r o d u c t I m p a c t s
A. W i t h d r a w a l

W i t h d r a w f r o m A t t i c business r e su l t s in s imul taneou s w i t h d r a w a l o f
G l a s s F i b e r and a s i g n i f i c a n t impact on dealer Plainboard sales (same as CASE A).

W i t h d r a w a l of Pool Cushion and S a n t o q u i n have no impact on o ther Ag
sa l e s .

B. L a b e l l i n g
Only consumer P r o d u c t s and Ag Bag & Bulk f r o m Libby ore would be

l a b e l l e d . L a b e l l i n g impact i s summarized below:
Ag Bag & Bulk - Same as CASE A.
T e r r a - l i t e Consumer - 15Z r e d u c t i o n versus Base Case in 1977 and

e v e n t u a l l y 50Z of Base Case volume by 1980. O f f s e t by 30Z increase in H o r t .
P e r l i t e .

S o i l M i x e s - Consumer - 1SZ r e d u c t i o n versus Base Case in 1977 and
down to 25Z off Base Case volume by 1980.

C . T r e a t e d P r o d u c t s
T o avoid l a b e l l i n g , Masonry F i l l , M i s c . e x p a n d e d , a n d P l a s t e rA g g r e g a t e are treated with a water or w a t e r / o i l s o l u t i o n to achieve f i b e r s t a n d a r d s

in f i n i s h e d p r o d u c t s . T h i s t r e a t m e n t r e s u l t s in 6.0Z y i e l d p e n a l t y on coarse L i b b y
ore s izes and 3.0% p e n a l t y on L i b b y s ize s 3 & 4.

1 5 1 0 1 9 A 5
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D. Ore S a l e s

Licensee s , I n d e p e n d e n t s , Gypsum Co. - As in CASE A.
Canada - Base Case l eve l s .

»

S c o t t - S o u t h C a r o l i n a ore more avai lab l e than in CASE A (see Ore S e c t i o n
III b e l ow), and a l l ows S c o t t demand to be met t o t a l l y f r o m S o u t h Carolina. However,
it is assumed that t h e y wil l continue to use more S o u t h A f r i c a n ore and at best
Z o n o l i t e re tains 22,000 tons (versus 26,000 tons in 1977 B u d g e t ) o f S c o t t bus ines s
through 1981.

III. I m p a c t on Mines & Ore A l l o c a t i o n
Sinc e th e t r ea tment o f Libby ore f or Masonry F i l l p r e c l u d e s th e CASE A

need to s h i f t Masonry F i l l to S o u t h Caro l ina ore, the S o u t h Caro l ina mine has capa-
c i t y a v a i l a b l e to meet all 0. M. S c o t t ore demand. ( W i t h o u t th i s move, S c o t t demand
would be only 8,000 tons in 1980 on Libby ore while 1980 demand would be 22,000 tons
i f s u p p l i e d with S o u t h C a r o l i n a o r e ) .

The S o u t h C a r o l i n a mine demand will t hu s , continue to be high with it
reaching 116,000 tons in 1977 and 132,000 tons (or f u l l c a p a c i t y ) by 1980. DMC
and overhead l eve l s are as assumed in CASE A. A l s o , as in CASE A, the add i t i ona l
volume r e s u l t s in increased tax d e p l e t i o n at Enoree versus the Base Case.

Libby volume is at 177,000 tons in 1977 (versus a Base Case of 229,000
t o n s ) and grows to 208,000 tons in 1980. The 52,000 ton r educ t i on versus the Base
Case in 1977 r e su l t s f r o m volume lo s s e s in: A t t i c F i l l 16,000 tons , and Outsiders-
(excl . Canada) 10,000 tons. The r edu c t i on also r e f l e c t s the s h i f t o f 26,000 tons o fS c o t t ore to S o u t h Carolina.

At these volume l e v e l s , L i b b y ' s DMC is e s t imat ed to remain at 1977
Budget & F o r e c a s t l eve l s . In 1977, L i b b y ' s net income would be a los s of $422,000
but by 1980, Libby would g e n e r a t e a net i n c o m e of $500,000 with the volume reach-
ing 208,000 tons. However , the Libby opera t i on would s t i l l represent a sub s tant ial
cut-back. In 1977, the mi l l would o p e r a t e a 5-day week for 414 weeks (or a 4-day
week for the f u l l year) and s t i l l f a c e a 2*s month shutdown. Once again, as in CASE A, <
there has been no a t t e m p t to q u a n t i f y the p o t e n t i a l l y n ega t iv e impact of such a
cut-back o p e r a t i o n on turnover of v a l u a b l e s k i l l e d and management p e o p l e . By 1979,
or 1980, the volume l ev e l s would once again be s u f f i c i e n t to represent j u s t about a
f u l l - s c a l e o p e r a t i o n w i th o n l y a 3-4 week s h u t d o w n required .

Overhead e x p e n s e l e v e l s would be reduced by $276,000 in 1977 as f o l l o w s :
F a c t o r y Overhead: - $187,000 - R e d u c t i o n s in Overhead d e p t .
R&D - $ 89,000 - M i l l Proc e s s Research cut-backs.

151010**
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I V . E x p a n d i n g & P o l y s t y r e n e P l a n e I m p a c t

Same as CASE A.
V . S e l l i n g Expenses

Same r educ t i on in 1977 as CASE A, however, due to a d d i t i o n a l sales growth
( M a s o n r y F i l l , consumer Ag/Hort) s e l l i n g expense s have been assumed t o increase
comniensurably with sales .

V I . C a p i t a l S p e n d i n g
A . E x p a n d i n g P l a n t s

To meet a 1.0 f / m l s t a n d a r d by 1978 and a 0.5 by 1980, a t o t a l of
$1.2 mi l l i on over the $1.0 mm included in the Base Case has been r e f l e c t e d in
c a p i t a l s p e n d i n g . H o w e v e r , thi s $1.2 m i l l i o n i s o f f s e t by ah average of $300,000
per year in decreased c a p i t a l s p e n d i n g at e x p a n d i n g p l a n t s over the f our-year period
due to d e l a y s in c a p a c i t y expans ion p r o j e c t s and r ep la c ement f u r n a c e d e l a y s re sul t-
ing f r o m the lower sa l e s volumes.

The $515,000 c a p i t a l required to meet- a 2.0 f / m l s tandard for MESA
has a l r eady been r e f l e c t e d in the Base Case c a p i t a l . However , the reduced volumes
at Libby would enabl e . s igni f i cant c a p i t a l s p e n d i n g decreases over the 1977-1981
per iod . T h e s e r educ t i on s are e s t imated to be $1,500,000 over the four-year period
and represent the haul truck c a p a c i t y increases, No. 5 c i r c u i t , mil l o f f i c e expan-
sion and d e l a y s in the need to r e p l a c e mining equ ipment .

The impac-t o f these c a p i t a l s p e n d i n g r e d u c t i o n s on Net F i x e d A s s e t s
amount to $180,000 in 1977 and $1,200,000 in 1980.



-ID- 03629708
V I I . Summary o f F i n a n c i a l I m p l i c a t i o n s ( $ 0 0 0 )

A . ) G r o s s S a l e s ( I m p a c t i n 1977)
B P D ( A t t i c $ 3 , 6 3 8 , G l a s s F i b e r $ 6 2 3 ;

P o l y $544; a n d A g P r o d u c t s $ 3 7 0 )
Ag (Poo l Cushion $270, Mixes $129,

T . L . - $93 , A g B a g / B u l k S 1 0 8 )
Ore

T O T A L

B . ) Gro s s M a r g i n o n N e t
C . ) F a c t o r y Overhead ( p r i m a r i l y L i b b y )
D . ) O p e r a t i n g Expense
E . ) Pre-Tax P r o f i t
F . ) T a x e s

B e f o r e I T C & D e p l e t i o n
I T C
D e p l e t i o n A f t e r - T a x

T O T A L T A X E S

G . ) N e t Income A f t e r - T a x
H . ) T C E

N e t W o r k i n g C a p i t a l d u e t o Lower S a l e s
N e t F i x e d A s s e t s

T O T A L

V a r i a n c e F a v / ( U n f a v ) v s Base Case
1977 1980

Amount

( 7 5 1 )
( 5 6 3 )

$ ( 6 , 4 8 9 )

569
( 3 0 )

73
$ 612

Amount

$ ( 5 , 1 7 5 ) ( 1 0 . 4 ) 2 $ ( 9 , 3 6 5 ) ( 1 3 . 0 ) 2

( 7 . 2 ) ( 1 , 7 6 0 ) ( 1 1 . 6 )
( 9 . 0 ) ( 1 , 3 5 5 ) ( 1 4 . 9 )
( 9 . 8 ) 2 $ ( 1 2 , 4 8 0 ) ( 1 3 . 0 ) 2

( 9 . 2 ) 2 $ ( 4 , 6 8 1 ) ( 1 1 . 6 ) 2
2.0 503 3.7
8.5 1.731 9.5

$ ( 1 , 1 5 0 ) ( 2 9 . 1 ) 2 $ ( 2 , 4 4 7 ) ( 2 8 . 7 ) 2

28.3
( 8 . 1 )
30.0
43.72

1,261 28.9
( 3 0 ) ( 1 0 . 5 )

( 3 9 9 ) ( 4 0 . 8 )
832 26.82

$ ( 5 3 8 ) ( 2 1 . 0 ) 2 $ ( 1 , 6 1 5 ) ( 3 0 . 1 ) 2

$ 774 $ 1,687
180 1,200

$ 954 3.12 $ 2,887 7.82

I . ) 2 Return o n T C E ( 1 . 5 ) 2 P t s . ( 3 . 4 ) 2 P t s .

1-3. A more d e t a i l e d c o m p a r i s o n i s shown f o l l o w i n g the Case d i s c u s s i o n s in E x h i b i t s
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CASE C - W i t h d r a w a l of Consumer Produc t s and Most U n f a v o r a b l e Outs ide R e g u l a t o r y

A c t i o n .
I . Overall Case A s s u m p t i o n s »

A. F i b e r Counts to 0.1 f./ml (OSHA) by 12/80 and MESA to 1.0 f/ml by 12/80.
B . W i t h d r a w consumer p r o d u c t s , a n d t e m p o r a r i l y l o s e ' M K b e f o r e s u b s t i t u t i o nby 7/78 in C a l i f o r n i a .
C. Lose Canada
D. C l o s e Libby and r e f o r m u l a t e to husband ore or go to regional "Zonol i t e

as is" s t r a t e g y around Enoree orh only.
A f t e r withdrawal o f consumer p r o d u c t s , the lo s s o f C a n a d a , and high

c a p i t a l impact needed to meet more s t r ingent OSHA a n d . M E S A s t a n d a r d s ($ 10 m i l l i o n )
r e su l t ing in c lo s ings of many expanding p l a n t s , the re sul tant low volumes of Libby
ore would no longer make continued operat ion there f e a s i b l e . T h e r e f o r e , by 1980,
CASE C r e su l t ed in an Enoree only s i tua t i on. T h i s s i t ua t i on was analyzed under (1)
a na t i ona l s t r a t e g y and (2) a regional s t r a t e g y and is p r e s e n t e d in the f o l l o w i n g
p a g e s .

o10



C A S E C - N a t i o n a l S t r a t e g y
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Z o n o l i t e would be l i m i t e d to v e rmi cu l i t e ore s h i p p e d , f r o m Enoree and would
be c a p a c i t a t e d at 130,000 tons. T h u s the scarce resources were u t i l i z e d on pro-
d u c t s and p l a n t s c o n t r i b u t i n g the most f a v o r a b l e Z o n o l i t e margin per ton o f con-
centra t e . In a d d i t i o n , it was assumed that certain p r o d u c t s would be r e f o r m u l a t e d
with v e r m i c u l i t e s u b s t i t u t e d or e x t ended ( e . g . , high yield ZIC) to s t r e t c h the
l i m i t e d ore c a p a c i t y .

I I . Marke t & P r o d u c t I m p a c t s
A. R e f o r m u l a t i o n

Concrete A g g r e g a t e - R e f o r m u l a t e d t o contain a ' h i g h yield Z I C . T h i s
r e f o r m u l a t i o n would cover the 1980 Base Case S a l e s volume with 50Z of the ore
required. S a l e s pr i c e and margin ( e x c e p t impact of ore f r e i g h t and cost f r o m Enoree)
were l e f t unchanged f r o m Base Case. T h i s may be a somewhat conservative a s s umpt i on
since it i m p l i e s t h a t a high yi e ld a d d i t i v e would r e p l a c e vermiculi te and cost as
much as $0.70 per 4 c u . f t . bag in 1980 d o l l a r s .

MONOKOTE - MONOKOTE is d r a m a t i c a l l y impac t ed in this case due to the
wi thdrawal f r o m C a l i f o r n i a and the subsequent r i p p l e e f f e c t o f this into the other
regions. In C a l i f o r n i a , MONOKOTE volume would f a l l by 83Z in 1978 but then doub l e
by 1980 so that the non-vermiculite produc t amounted to only 31Z of 1980 Base Casevolume in C a l i f o r n i a . The T e x a s , M i d w e s t , Southern, and F l o r i d a regions would all
be i m p a c t e d by the C a l i f o r n i a wi thdrawal in 1978 by about a 30Z reduc t i on f r o m
Base Case. Growth f r o m there to 1980 would only be about 5Z with a s u b s t i t u t e
p r o d u c t so that in these regions , 1980 volume would be 2/3 of 1980 Base Case.
Eastern Region volume impac t would be off by 43Z f r o m Base Case volumes in 1980.
In all Regions, the s u b s t i t u t e p r o d u c t - w a s assumed to retain the same price and
margins as a vermicu l i t e p r o d u c t .

S o i l Mixes - All consumer soil mixes and P r o f e s s i o n a l soil mixes would
be r e f o r m u l a t e d without vermicu l i t e and result in a 10Z volume l o s s versus Base
Case in 1980 as a re sul t of the r e f o r m u l a t i o n . Prices and margins would b e . th e
same as Base Case. T h i s a l so may be conservative since it i m p l i e s that a bark
ash s u b s t i t u t e for e x a m p l e , would be j u s t as c o s t l y as vermicu l i t e . However , there
would be long-term, s u p p l y ques t ions a s s o c ia t ed wi th bark ash.

B. W i t h d r a w a l
A t t i c , (and i t s impact in P o l y s a l e s ) , T e r r a - l i t e Consumer, Pool Cushion,

S a n t o q u i n would all be withdrawn.
C. Mine C a p a c i t y C o n s t r a i n t I m p a c t on Demand

Masonry F i l l demand would s t i l l b e m e t n a t i o n a l l y f r o m p l a n t s r emaining
open ( s e e S e c t i o n I V ) . H o w e v e r , o r e c a p a c i t y c o n s t r a i n t s n e c e s s i t a t e d u s i n g pr i c e a s a
mechanism to reduce demand and t h u s , the o v e r a l l - g r o s s sa l e s i m p a c t on Masonry F i l l .
(Masonry F i l l was .chosen due t o i t s p r i c e s e n s i t i v i t y and r e l a t i v e l y l ow margin contri-.
but ion p e r t o n o f c o n c e n t r a t e ) . O v e r a l l , Masonry F i l l sa l e s a r e o f f $1,270,000 ( ! « ' . « ) .
versus 1980 Base C a s e , r e s u l t i n g f r o m 4% h i g h e r p r i c e s ($0.10 per bag) and overall vo lu tn
being down by 18Z. T h i s v o lume d e c l i n e was 30% at areas where p l a n t s were c l o s ed and 6Z
a t o p e n p l a n t s d u e t o t h e h i g h e r p r i c e s .

15101950
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Ag Bag & Bulk demand would be met at Base Case volumes w i t h the excep-

t i on of the P a c i f i c and T e x a s Regions where it would be d i s c o n t i n u e d .
>D. O u t s i d e Ore S a l e s

.No o u t s i d e ore sales would be cont inued. The Enoree mine c a p a c i t y would
be a p p l i e d t o t a l l y to internal produc t usage. In a d d i t i o n , the Canadian business
is assumed closed in thi s case.
I I I . I m p a c t o n Mines

All Z o n o l i t e vermiculi te needs would be s u p p l i e d f r o m Enoree. Enoree 1s
DMC per ton, Overhead, and C a p i t a l S p e n d i n g l e v e l s were all k ep t at Base Case for
1980. H o w e v e r , the ore f r e i g h t impact and f a v o r a b l e DMC of S . C . vs. Libby were
r e f l e c t e d in the Z o n o l i t e margins.

S. C. volume was assumed to be c a p a c i t a t e d in 1980 at 130,000 tons. A sub-
s e t o f CASE C ( n a t i o n a l s t r a t e g y ) would have been to i d e n t i f y the c a p i t a l cost
and b e n e f i t s of a S . C . m i l l expans ion, but th i s was not i n v e s t i g a t e d in th i s s t u d y .

T o t a l 1980 Base Case mine volume s h i p p e d to e x p a n d i n g , p l a n t s would have
been 242,000 tons. T h i s amount was reduced to 130,000 tons as f o l l o w s :

T o t a l 1980 Base Case mine S h i p m e n t s to Expanding Plant s 242,000 tons
W i t h d r a w a l of A t t i c " ' ( 1 9 , 9 0 0 )

" of Consumer T . L . and mixes & Other Ag. ( 7 , 3 0 0 )
I m p a c t o f H i g h Y i e l d Z I C (40,300)
S u b s t i t u t i o n f o r M K & S o i l Mixe s ( 3 6 , 6 0 0 )
Ag Bag 6 Bulk f r o m T e x a s & P a c i f i c ( 6 , 7 0 0 )
Masonry F i l l Los t t o C l o s e d P l a n t s ( 7 , 0 0 0 )
Y i e l d I m p a c t 5.800130,000

IV. Expanding & P o l y s t y r e n e Plant I m p a c t
The f o l l o w i n g p l a n t s were assumed c lo s ed based on the ir r e l a t i v e margin

contribution, overhead l e v e l s , and the e s t i m a t e d c a p i t a l requirement to c omply with
a 0.1 f / m l OSHA r e s t r i c t i o n by 1980.

1 5 1 0 1 9 5 1
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C a p i t a l Required to
get to 0.1 f A n l

T a m p a $ 83.0
Dearborn . 440.0Muirkirk ' 232.0
M i n n e a p o l i s 220.0
Denver 208.0
Omaha 459.0
L. A. 328.0
Newark 293.0
San A n t o n i o 275.0

$ 2 , 5 3 8 . 0

Demand at the c losed p l a n t s was assumed
to be met f r o m the nearest o p e r a t i n g p l a n t for vermicul i t e and non-vermiculite
s u b s t i t u t e p r o d u c t s . T h i s inter-plant t r a n s f e r f r e i g h t p e n a l t y amounts t o
$800,000 in 1980, or, $ 0 . 4 4 / b a g (rang ing f r o m $ . 2 0 / b a g to serve T a m p a to $ 0 . 8 3 / b a g
to serve Denver) on a t o t a l of 1.8 mi l l i on bags-. T h i s number is r e f l e c t e d in
sa le s d e d u c t i o n s and accounts for the higher level ( 5 . 5 X vs 4.12 in other c a s e s )
of d e d u c t i o n s as a Z of Net S a l e s .

A l s o note that due to the minimal impact on P o l y sa l e s ( o n l y the d e a l e r
e f f e c t on P l a i n b o a r d , a p p r o x i m a t e l y 9Z o f t o t a l P o l y S a l e s ) no p o l y p l a n t s were
assumed to be closed.

V. O p e r a t i n g Expense s
S e l l i n g E x p e n s e s
The same cut-back in s e l l i n g expense s as used in CASE A was used to r e f l e c t

t h e w i thdrawal f r o m consumer p r o d u c t s . A l t h o u g h CASE C (na t i ona l s t r a t e g y ) i s
$11,025,000 lower in sales versus CASE A, no a d d i t i o n a l s e l l i n g expense reduct ions
were assumed since: a) $3.7 m i l l i o n of the r e d u c t i o n is due to O u t s i d e Ore S a l e s
and Ag Bag & Bulk which have no d i r e c t l y i d e n t i f i a b l e s e l l i n g e x p e n s e , b) $7.6 m i l l i o n
of the l o s s is due to MONOKOTE and the Base Case s e l l i n g expense l e v e l s have been
assumed t o r e f l e c t t h e a t t e m p t t o r e c a p t u r e market p o s i t i o n l o s t du e t o t h e C a l i f o r -
nia MK wi thdrawal and s u b s t i t u t i o n .

15101952
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C & A
G&A r e d u c t i o n s versus Base Case r e f l e c t s the e l i m i n a t i o n of L i b b y in 1980

( $ 1 , 2 5 6 , 0 0 0 ) and an a d d i t i o n a l u n i d e n t i f i e d $300,000 r educ t i on due to reducednumber of p l a n t s and sale s .
R&D
R&D r e d u c t i o n s versus Base Case r e f l e c t the" e l iminat ion of Libby in 1980

( $ 2 4 3 , 0 0 0 ) . A l t h o u g h sale s are l e s s and m a j o r R&D e f f o r t t o f i n d vermicu l i t e sub-
s t i t u t e s occurred b e f o r e 1980, other R&D expense i s l e f t at Base Case l eve l s to
r e f l e c t : a) ongoing new p r o d u c t d e v e l o p m e n t , b) continued R&D expense t o m o n i t o r
s u b s t i t u t i o n s , and c) the f a c t that most sa l e s decreases are not in areas whereheavy R&D e x p e n d i t u r e s have occurred.

V I . C a p i t a l S p e n d i n g
Libby C a p i t a l S p e n d i n g , o f course, has been e l iminat ed due t o i t s c l o s i n g .

Enoree & P o l y p l a n t c a p i t a l s p e n d i n g l e v e l s were l e f t a t Base Case amounts. The
m a j o r c a p i t a l s p e n d i n g impact versus the Base Case occur at the e x p a n d i n g p l a n t s .

F a v / ( U n f a v ) _ _ _ _ _
• T o t a l S p e n d i n g v s .

Base Case over 1977-1980
( $ 0 0 0 )

C a p i t a l to achieve 0.1 f/ml at
Retained E x p a n d i n g P l a n t s

El imina t ed C a p i t a l S p e n d i n g a t C l o s e d P l a n t s
Delay s beyond 1980 in Exp. P l a n t Expans ion
N e t Book V a l u e o f C l o s e d P l a n t s

T o t a l E x p . P l a n t s

L i b b y C a p i t a l S p e n d i n g

T o t a l Z o n o l i t e

$ ( 4 , 6 3 6 )
2,100

700

$ ( 1 . 8 3 6 )

6,856

$ 5,020

1980 Net Book
V a l u e I m p a c t

( $ 0 0 0 )

$ ( 3 , 9 6 9 )
1,858

530
350

$ ( 1 , 2 3 1 )

10,805

$ 9 , 5 7 4

I n a d d i t i o n t o t h e above, c l o s i n g T a m p a a n d e l i m i n a t i n g t h e n a t i o n a l o r e
h o p p e r c a r f l e e t s ervic ing L i b b y , c a p i t a l i z e d l ea s e s t o t a l l i n g $933,000 ( a f t e r - t a x cost
of in t er e s t $ 3 9 , 0 0 0 ) would be d i s c o n t i n u e d .

15101953
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V I I . Suimnary o f F i n a n c i a l I m p l i c a t i o n s ( $ 0 0 0 )

A . ) Gross S a l e s ( I m p a c t . i n 1980)
BPD ( A t t i c $5,280; MK $7,607; P o l y $1 ,366;

G l a s s F i b e r $ 1 , 9 8 5 ; M F $1 ,270, A g Prod-
$ 1 , 6 5 8 )

Ag (Consumer $ 3 , 2 2 1 )
Ore S a l e s

T O T A L

03629714
Varianc e F a v / ( U n f a v ) v s ; Base Case

1960 ZAmount

$ ( 1 9 , 1 6 6 )
( 2 , 3 8 0 )
( 9 . 1 1 9 )

$ ( 3 0 , 6 6 5 )

( 2 6 . 7 ) 2
( 1 5 . 7 )

(100.0)
( 3 1 . 9 ) 2

B . ) Deduc t i on s
Due to volume
T r a n s f e r F r e i g h t

C . ) G r o s s M a r g i n o n N e t
D . ) F a c t o r y Overhead ( L i b b y $ 4 , 5 9 0 ; c lo sed

p l a n t s ( $ 1 , 1 4 9 ) . •
E . ) O p e r a t i n g Expenses ( B P D / A g S e l l i n g $1,900;

Libby G&A $1 ,256 ,000; Div. OH $ 3 0 0 )
F . ) Other E x p e n s e
G . ) P r e - T a x P r o f i t

H . ) T a x e s
B e f o r e I T C & D e p l e t i o n
I T C
D e p l e t i o n

T O T A L T A X E S
I . ) N e t Income A f t e r - T a x
J . ) T C E

W o r k i n g C a p i t a l D u e t o Lower S a l e s
N e t F i x e d A s s e t s ( S e c t i o n V I )
D e f e r r e d T a x e s
Other A s s e t s

802
( 8 0 0 )

? • 2
$ ( 1 4 , 4 8 4 )

6,139

2 ,373
(112)
( 4 7 7 )

1,784
$ ( 2 , 8 2 3 )

$ 4,181
' 10,507

( 1 , 0 8 7 )
____82
$ 13,683

20.6Z

- Z
( 3 6 . 0 ) 2

45.2

3 , 6 9 9
39

S ( 4 , 6 0 7 )

20.4
100.0
( 5 4 . 1 ) 2

54.4
( 3 9 . 3 )
( 4 8 . 7 )

57.5
( 5 2 . 5 ) 2

36.82

K . ) % R e t u r n o n T C E ( D . h ) Z P L S .
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CASE C - R e g i o n a l S t r a t e g y 03629715
I . General S c e n a r i o

Z o n o l i t e would be l imi t ed to venniculi te ore s h i p p e d f r om Enoree and would
be c a p a c i t a t e d at 130,000 tons. .The l i m i t e d v enni cu l i t e resource was u t i l i z e d by
a p p l y i n g it to e x i s t i n g vermicul i t e p r o d u c t s (no r e - f o r m u l a t i o n s or e x t e n d e r s ) and
u t i l i z i n g the highest contribution p l a n t s and minimizing the* cap i ta l e xpend i ture s
required to meet a 0.1 f/ml OSHA s t a n d a r d . The net e f f e c t was to l o c a l i z e the
Z o n o l i t e business to the most p r o f i t a b l e e x p a n d i n g p l a n t s l o ca t ed c lo se s t to the
Enoree ore source. T h e r e f o r e , the regional s t r a t e g y included the entire S o u t h e r n
and F l o r i d a r eg ions and the l a r g e r p l a n t s e x t end ing into the East and M i d w e s t
Regions. NO I n v e n t o r y T r a n s f e r s were assumed. If a p lan t vas c l o s e d , then no
a t t e m p t was made to sh ip into the vacated market f r o m nearby p l a n t s with the
e x c e p t i o n of P r o f e s s i o n a l soil mixes, which continued to serve the areas now met
f r o m T R , W e s t C h i c a g o , a n d J a c k s o n v i l l e .

I I . Market & P r o d u c t I m p a c t s
A. Consumer P r o d u c t W i t h d r a w a l

A t t i c (and i t s impact on P o l y & G l a s s F i b e r ) , T e r r a - l i t e consumer,
Consumer soil mixes, Pool Cushion, and S a n t o q u i n would all be wi thdrawn. U n l i k e
Case C ( N a t i o n a l S t r a t e g y ) , consumer soil mixes were not r e f o r m u l a t e d . H o r t i c u l t u r a l
F e r l i t e to Consumer market increase vs. Base Case by 3CZ in 1980 to o f f s e t l o s s of
vermiculi te business.

B. I m p a c t of P l a n t C l o s i n g on S a l e s
BPD - Base Case volume and prices were used at all p l a n t s remaining •

open. Demand f r o m c lo s ed p l a n t s was not f i l l e d . T h e r e f o r e , remaining BPD sale s
amounted to Base Case l e v e l s in the S o u t h e r n & F l o r i d a Regions p l u s the p o r t i o n
i n ' M i d w e s t and Eas t e rn Regions retained with the remaining p l a n t s . T o t a l sale s in
T e x a s and P a c i f i c were taken out and al l A t t i c and G l a s s F i b e r sa le s for BPD, of
course, were withdrawn in all regions. The impact of p l a n t c l o s ing s by p r o d u c tare as f o l l o w s :

Z Var ianc e due
_____1960 ($000)____ to p l a n t c l o s i n g s

BPD V e r m i c u l i t e (ex. A t t i c ) Base Case Case C (Reg) Fav/ ( U n f a v ) _ _ _ _ _
Concrete A g g r e g a t e $13,739 $8,477 ( 3 8 . 3 ) 2Masonry F i l l 8,790 5 ,109 ( 4 1 . 9 )
M O N O K O T E ( N o r e - f o r m u l a t i o n ) 16 ,233 6,820 ( 4 2 . 0 )Misc. Exp. 2,410 1,023 ( 5 7 . 6 )
Dealer Cone. 553 279 ( 4 9 . 5 )
P l a s t e r Agg. 342 174 ( 4 9 . 1 )
Mine S e a l a n t (al l me t f r o m New C a s t l e ) 1,589 1,589
Other BPD V e n n i c u l i t e ____83
A g P r o d u c t s ( T e x a s & P a c i f i c Region

P l a n t s c l o s e d ) 2,894 - (100.0)
B P D V e r m i c u l i t e $ 4 6 , 6 3 3 $ 2 3 , 5 5 4 ( 4 9 . 5 ) %

. . . ~ i O R *
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BPD P o l y

I n s u l p e n n sales were retained in the Southern and F l o r i d a Regions and reduced in
re la t ion to Concrete A g g r e g a t e lo s s e s in the East and M i d w e s t . No sales in P a c i f i c
and T e x a s . 1980 Reduction of §1,323,000 or 30.22.

B i l l e t s & Other P o l y sales were retained in the Southern and F l o r i d a Regions and
reduced in r e la t i on to p l a n t c l o s ing s in other regions. No sales in P a c i f i c and
T e x a s .

Plainboard sales were reduced due to impact of A t t i c withdrawal and p lan t c l o s ing s
in East and M i d w e s t . S a l e s retained in t o ta l in F l o r i d a and S o u t h e r n Regions.
T o t a l sa le s e l iminated in T e x a s and P a c i f i c Regions. 1980 Reduc t ion - $2,590,000 or
33.22.

Cus tom mo ld ed - All P a c i f i c Region sales e l iminated in amount of $750,000.
A g / H o r t

T e r r a - L i t e - Consumer P r o d u c t s withdrawn in t o t a l . P r o f e s s i o n a l T e r r a - l i t e
retained in S o u t h and F l o r i d a and reduced in relat ion to p lant c l o s ing s in East and
M i d w e s t . 1980 Reduction - $1,785,000 or 45.1Z. $1,130,000 of t o ta l reduct ion was
due to elimination of consumer p r o d u c t s , $655,000 of r educ t i on due to p l a n t c lo s ings
or 23.22 of Base Case P r o f e s s i o n a l sales.

S o i l Mixes - Consumer soil mixes withdrawn in to tal without s ub s t i t u t i on and
re su l t ed in the only reduc t ion in S o i l Mixes of $1,454,000. P r o f e s s i o n a l soil mixes
were retained without r e f o r m u l a t i o n at Base Case volumes and would continue to be
made f r o m W e s t Chicago , J a c k s o n v i l l e , TR, and New C a s t l e (mixing capac i ty expansion
done in 1 9 7 9 ) . T h e r e f o r e , P r o f e s s i o n a l mixes would continue to be s o ld in all areas
as in Base Case even though some areas would no longer have e x p a n d i n g p l a n t s and
would require a greater degree of direct s h ipmen t s to customers. Because of thi sincrease in f r e i g h t cost to customers, no increase in p r o f e s s i o n a l soil mix demand
over the Base Case due to decrease in P r o f e s s i o n a l T e r r a - L i t e has been r e f l e c t e d as
was done in CASE A.
CPSA & Ag Bag & Bulk were reduced as a result of p l a n t c l o s ing s . T h e s e impac t s are
r e d u c t i o n of $576,000 ( 2 7 . 8 2 ) in Ag Bag & Bulk and $171,000 ( 2 1 . 4 2 ) in CPBA versus
the Base Case.
I I I . I m p a c t o n Mines

All Z o n o l i t e v ermicu l i t e needs would be s u p p l i e d f r o m Enoree. Enoree DMC
per ton, overhead, and C a p i t a l S p e n d i n g l ev e l s were all k ep t at Base Case for 1980.
H o w e v e r , the ore f r e i g h t impac t and f a v o r a b l e DMC of S . C . v s . L i b b y , were r e f l e c t e d
in the Z o n o l i t e margins.

i r\i o t i



03629717-19-

S.C. volume was assumed to be c a p a c i t a t e d in 1980 at 130,000 tons. A
sub-set of CASE C (regional s t r a t e g y ) would have been to i d e n t i f y the c a p i t a l cost
and b e n e f i t s of a S . C . mill e x p a n s i o n , but this was not i n v e s t i g a t e d in th i s s t u d y .

T o t a l 1980 Base Case mine volume s h i p p e d to e x p a n d i n g p l a n t s would have been
242,000 tons. T h i s amount was reduced to 130,000 tons as f o l l o w s :

T o t a l 1980 Base Case Mine S h i p m e n t s to E x p a n d i n g P l a n t s 242,000 tons
W i t h d r a w a l o f A t t i c . ( 1 9 , 9 0 0 )

" o f Consumer T . L . a n d m i x e s ' & Other A g . ( 7 , 3 0 0 )
" f r o m P a c i f i c Region (38,800)
" f r o m T e x a s Region ( 1 3 , 8 0 0 )

Plant C l o s i n g s in Eastern & Midwes t Region ( 3 2 , 2 0 0 )
130,000

I V . E x p a n d i n g & P o l y s t y r e n e Plant I m p a c t
The f o l l o w i n g 19 p l a n t s were assumed closed under a regional Z o n o l i t e

s t r a t e g y :
C a p i t a l Required to

meet 0.1 f / m l
( $ 0 0 0 )

Dearborn $440.0
W e e d s p o r t 125.0
E a s t h a m p t o n 232.0Muirkirk 232.0
M i n n e a p o l i s 220.0
Denver 208.0
Omaha 459.0
Milwaukee 158.0L. A. 328.0
Newark 293.0
Por t land 315.0
Phoenix ' 3 1 3 . 0
S a n t a Ana 213.0
Oklahoma C i t y 123.0
San Antonio 275.0
D a l l a s 417.0
H o u s t o n P o l y
Auburn P o l y
S o u t h G a t e P o l y ____^_

$4,351.0

E l i m i n a t i o n o f the above p l a n t s l eave s al l e x p a n d i n g & P o l y p l a n t s in the
S o u t h e r n a n d F l o r i d a R e g i o n s a l o n g w i t h T r e n t o n , H i g h P o i n t , a n d N e w C a s t l e f r o m t h e
East a n d S t . L o u i s , W i l d e r , a n d W e s t C h i c a g o i n t h e M i d w e s t . , . A l s o remaining w o u l d ' b e
t h e N e w C a s t l e a n d M i l w a u k e e P o l y p l a n t s . T h e p l a n t s r e m a i n i n g t o t a l 1 8 ( 1 4 vennicu-
l i t e and 4 P o l y s t y r e n e ) . i
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V. O p e r a t i n g Expenses . 03629718
S e l l i n g Expenses

>

S e l l i n g expenses r e f l e c t regional s e l l i n g expenses at CASE C sales l ev e l s
(10.5Z of BPD net sales and 13.OZ of A g / H o r t and 11.92 o v e r a l l ) . In a d d i t i o n ,
divi s ional s e l l i n g expense s t o t a l l i n g $1.3 m i l l i o n (versus Base Case of $2.4 m i l l i o n )
have been added to r e f l e c t continuing divi s ional marketing and sales management under
the m o d i f i e d regional s t r a t e g y . T h i s number was not c a l c u l a t e d as a p er c en tage of
sales but was derived based on input f r o m BPD sales and marketing management.

G & A
G&A expense i n c l u d e s Enoree at Base Case l e v e l s ( $ 4 2 5 , 0 0 0 ) and $1,802,000

r e f l e c t i n g 4.2Z o f ne t sales, consistent with Z o n o l i t e ' s Base Case G&A expenses a s
a p e r c en tag e of net sa le s ( e x c l u d i n g Libby expenses of $ 1 , 2 5 6 , 0 0 0 ) .

R&D
R&D expenses inc lude Enoree and LOU at Base Case l eve l s ( $ 3 0 2 , 0 0 0 ) and

$472,000 r e f l e c t i n g 1.12 of Case C net sale s , a p e r c en tag e r e l a t i o n s h i p consis tent
with Base Case R&D l ev e l s r e l a t i v e to BPD and Ag net s-les. •
V I . C a p i t a l S p e n d i n g

C a p i t a l S p e n d i n g at Libby, closed e x p a n d i n g and p o l y p l a n t , and d e layedexpansion p r o j e c t s a t•remaining p l a n t s were all taken away versus Base Case c a p i t a l
l eve l s . The o f f s e t to there decreases inc lude s cap i ta l s p end ing to meet a 0.1 f / m l
OSHA standard at remaining p l a n t s . C a p i t a l S p e n d i n g and Net Book V a l u e I m p a c t vs .the Base Case f o l l o w s :

F a v / ( U n f a v ) _ _ _ _ _ _ _ _ _ _ _ _ _
T o t a l S p e n d i n g vs: 1980 Net Book

Base Case, over 1977-1980 V a l u e I m p a c t
C a p i t a l to Achieve 0.1 f / m l at

Retained Expand ing P l a n t s $ ( 3 , 2 4 4 ) $ ( 2 , 6 1 7 )
E l i m i n a t e d C a p i t a l S p e n d i n g a t

Clo s ed P l a n t s 4,481 3,254
Delays beyond 1980 in Expans ion P r o j e c t s 434 « 202
Net Book Value o f Clo s ed P l a n t s - 1,512
Libby C a p i t a l S p e n d i n g 6 . 8 S 6 10,805

T o t a l Z o n o l i t e $8,527 $13,156

In a d d i t i o n , c l o s i n g Libby a l l ows e l i m i n a t i o n o f c a p i t a l i z e d leases on
nat i ona l ore h o p p e r car f l e e t and t o t a l value o f $683,000 ($28 ,000 a f t e r - t a x costo f i n t e r e s t ) .

15101958
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V I I . Summary o f F i n a n c i a l I m p l i c a t i o n s ( $ 0 0 0 )

A . ) G r o s s S a l e s ( I m p a c t i n 1980)"- - - - - - - ^

BPD (Consumer w i t h d r a w a l s - $ 7 , 8 7 0 ;
Plant C l o s i n g s - $ 2 9 , 4 8 0 )

Ag (Consumer - $ 3 , 3 2 1 ; c l o s i n g s $ 1 , 2 1 4 )
Ore

B . ) G r o s s M a r g i n o n N e t
C . ) F a c t o r y Overhead ( L i b b y $ 4 , 5 9 0 a n d

P l a n t s - $ 2 , 6 5 1 )
D . ) O p e r a t i n g E x p e n s e s ( S e l l i n g - $ 5 , 4 2 6 ;

G&A 3,004 & R&D $ 6 7 1 )
E . ) Other Expen s e
F . ) P r e - T a x P r o f i t
G . ) T a x e s

B e f o r e I T C & D e p l e t i o n
I T C
D e p l e t i o n

H . ) N e t I n c o m e A f t e r T a x

03629719
Variance F a v / ( U n f a v ) v s : Base Case

1980
Amount 2

$ ( 3 7 , 3 5 0 )
( 4 , 5 3 5 )
( 9 . 1 1 9 )$ ( 5 1 . 0 0 4 )

( 2 1 , 3 8 6 )

7,841

• 9,101
____39

( 4 , 4 0 5 )

$ 2 , 2 6 9
( 1 8 3 )
( 4 7 7 )

$ 1.609
$ ( 2 , 7 9 6 )

( 5 2 . 0 ) 2
( 2 9 . 9 )

(100.0)
( 5 3 . 0 ) 2
( 5 3 . 1 )

57.7

50.1
100.0
( 5 1 . 8 ) 2

52.02
( 6 4 . 2 )
( 4 8 . 7 )51.92
( 5 2 . 0 ) 2

I . ) T C E
W o r k i n g C a p i t a l Due t o Lower S a l e s
N e t F i x e d A s s e t s ( S e c t i o n V I )
D e f e r r e d T a x e s
Other A s s e t s

T o t a l

$ 6 , 9 1 2
13 ,839( 8 0 0 )

____82
$20,033 53.82

J . ) 2 Return o n T C E 0.6 P t s .

1-3.
A more d e t a i l e d c o m p a r i s o n i s shown f o l l o w i n g the Case d i s c u s s i o n in E x h i b i t s

. 15101"59



S C H E D U L E I
S U M M A R Y O F C A S E A S S U M P T I O N S O N P R O D U C T S 03629720

A t t i c I n s u l a t i o nC o n c r e t e A g g r e g a t e
M a s o n r y F i l l
M O N O K O T E

M i s c . E x p a n d e dD e a l e r C o n c r e t eP l a s t e r A g g r e g a t eT e r r a - L i t e - B P D
S o i l " M i x e s - B P D

• P o o l C u s h i o n\g B a g / B u l k - BPDM i n e S e a l a n tO t h e r B P D V e r m i c u l i t eI n s u l p e r m
PI a inboard

?
B i l l e t sC u s t o mOther P o l yN a i l s

A l l Other B P DT e r r a - 1 i t e

S o i l M i x e s

C P B AP o o l C u s h i o nAg Bag & B u l kV e r x i t eS a n t o q u i nO t h e r as V e r m .P e r l i t e ( H o r t . )Ore to O . M . S c o t t/ " G y p s u m C o s ." C a n a d a
" " n t h p r n n t c i H o r c

CASE A
w i t h d r a w
N f t I m p a c t ^
Labe l L i b b y
N o I m p a c t —

L a b e l L i b b y
N f > J r r j p a r t ,L a b e l L i b b yD r o p Cons .Labe l L i b b yD r o p C o n s .
w i r u n r a w , , , ,L a b e l L i b b yN O i m p a c tN o I m p a c t — —N o I m p a c t — —
I m p a c t o fA t t i c L o s sN o I m p a c t —N o I m p a c tN o I m p a c t

M f t T f p a r t
D r o p G l a s s —""Drop Con-"sumer.' L a b e lP r o f .D r o p Con-sumer! I n c .P r o f .L a b e l

" L a b e l L i b b y" " " " N o I m p a c t — —
D r o p Cons .I n c r e a s eDecreas eDecrea s eD i s c o n t i n u e d
D o r r o A C P

CASE B

V.-
T r e a t L i b b y

«\̂

T r e a t L i b b y— ^— ————— ̂

CASE CR e g i o n a l
*

tS a l e s t o s s e sdue toP l a n tC l o s i n g s

T r e a t L i b b yL a b e l Con-sumerL a b e l Con-sumer
L a b e l L i b b y

V.
f

*̂

.̂. .
• Labe lC o n s u m e r

L a b e lC o n s u m e r
L a b e l
L a b e l L i b b y

N o I m p a c t *I n c . C o n s .DecreaseDecreaseI n c . G . S .
norroaeo

>'
P l a n t C l o s i n g s

P a r a l l e l sConcr e t ê
~ — — « — — — — — —S a l e s L o s s e sdue toP l a n t C l o s i n g s 'P a r a l l e l sC o n c r e t e

D r o pConsumer
D r o pConsumer
P l a n t C l o s i n g s
P l a n t C l o s i n g s

D r o p C o n s . — —I n c . C o n s u m e rD i s c o n t i n u e dD i s c o n t i n u e d —D i s c o n t i n u e d —n i c r n n t i n u e d —

CASE CN a t i o n a l
* x̂

H i g h Y i e l dCone.P l a n tC l o s i n g sM k t . L o s s e s& R e f o r m u l at i o n s .N o I m p a c tN o I m p a c tN o I m p a c tD r o p Con-sumer.D r o p Con-sumer •̂
P l a n t T l o s i i

— — — — — — ^
N o I m p a c t ' *

— — — — • — — >
N o I m p a c tN o I m p a c tN o I m p a c tN o I m p a c t

»•»
D r o p Con-sumer.
D r o p Consum& R e f o r m u l a
L a b e l •^

————— ^.. ... >
— — — — — — >N o I m p a c t

V

— — — — — — >— — — — — — >
•̂

1 "5101960
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03629721
S c h e d u l e 2i s i o i ^ o 1

A t t i c I n s .C o n c r e t e A g g .M a s o n r y F i l lM o n o k o t eM i s c . E x p .Dealer Cone.P l a s t e r A g .T e r r a l i t eS o i l M i x e sP o o l C u s h i o nA g B a g / B u l kM i n e S e a l a n tO t h e r B P D V e r m i c u l i t e
S u b - T o t a l B P D V e r m i c u l i t e

I n s u l p e r mP I a inboardB i l l e t sC u s t o mO t h e r P o l y
S u b - T o t a l B P O P o l y

N a i l sA l l O t h e r B P O
T o t a l B P O

T e r r a l U eS o i l M i x e sC P B AP o o l C u s h i o nA g . Bag"& B u l kV e r x i t eS a n t o q u i nO t h e r A g . V e r m .
S u b - T o t a l A g . V e r m .

P e r l i t eA l l O t h e r A g .
T o t a l A g .Ore to 0. M. S c o t tOre to G y p s u m Cos .Ore to C a n a d aOre to o th e r o u t s i d e r sT o t a l O r eT o t a l Z o n o l i t e

B A S E C A S E

$3,6388,9626,37411.0922,0044762725339343393650063
35,817

2 , 5 5 45,802480507
943

10,286
1.1982,330

49,631
2 ,4274,0235312701 , 4 8 52225057
9.064
1 , 3 6 1

10.425
l | l 9 31 .8352,061~87ZSo"$ 6 6 , 3 1 6

. . - • ' ' • - ' • • ; •

1977
C A S E A

$ -8.9626,31811,0921,818476211189660
65550063

• ,̂944
I -.5545 ,258480507943

9.742
1,1981 , 7 1 0

43,594
8853,318425

1 , 3 3 9222
40

8 ,229
1 ,633
7,862874

/ 1.133
• • ' 1 , 4 6 93,37tr

v,;.̂  • ; ' . . . . -

( $ 0 0 0 )

C A S E B

$ 8,9626,37411,0922,004476272508900
65550063

,",806
' .5545 ,258480507

943
9,742
1,1981 , 7 1 0

44,456
2,3343,899425
1,339222

57
8,276-
1,398
9,6741,061, M33•- ,966T . 5 3 7"5,697

$59.827

• ^ v - - ' . . ;.;̂ î .t̂ -.i-..-. ; . ' • • < : - .

B A S E C A S E

$5.28013,7398,7901 6 , 2 3 32,4105533426321 , 1 1 0401 . 1 1 21,58983
51,913

4,3797,8106927501 , 4 1 4
15,045

1.7933 , 1 4 5
71,896

3 , 9 5 45 , 1 2 78003551,93328472380
12,905

2 , 2 5 3
15 .1581,7081,6982,8922.821T T H T

$1/67173

i^a&y^ri&i

C A S E A

$1 3 , 7 3 68,7001 6 , 2 3 32,384553199134775
5601.58983

44,946
4,3796,4446927501,414

13 ,679
1 , 7 9 31.160

61 ,578
8904,200660

1,484284
70

7,588
2 , 9 3 2

10,5202971,330
1 , 9 1 43 ,541

$ 7 5 , 6 3 9

i . * : i S S & i c

1980
C A S E B

$13.7368,79016 ,2332,4105533425401,060
5601,58983

45,899
4,3796,4446927501,414

1 3 , 6 7 9
1 ,7931 ,160

62.531
3 ,3914.775659
1,484284

375
10,968

2,430
13.3981,2461,3303,0472,1417,764

$83,693

C A S E
N A T . S T R A T .

$1 3 , 7 3 97,5208,6262,410553342446790

1 , 5 8 9 •83
36,098

4,3796,4446927501 ,414
1 3 , 6 7 9

1,7931 , 1 6 0
52.730

2,8244 ,614800
1. 933284

70
1 0 , 5 2 5

2 , 2 5 3
1 2 , 7 7 8

-

55575OT

i^^ffi^ti

c
R E G . S T R A T .

$ 8,4775,1096,8201,023279174

1.58983
23,554

3,0565,220116
744 i

9 ,136 J
1,260596

34.546
2 , 1 6 93.673629
1.357284

70
8,182
2,441

10 ,623

-

5 4 T 7 T J B 7
• . - . . - • ' •

•£%$&&$&&&&&-.
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P R O F I T A B I L I T Y X R E T U R N O N T C E C O M P A R I S O N S c h e d u l e 3

B A S E C A S E
1977

C A S E A

Z O N O L I T E
( $ 0 0 0 )

C A S E B B A S E C A S E C A S E A
1980
C A S E B

ii
i .

03629722 j

CASE C :
N A T . S T R A T . R E G . S T R A T . ' •

G r o s s S a l e sS a l e s D e d u c t i o n sN e t S a l e s
D i r e c t M f g . C o s t
G r o s s M a r g i n

G.M. on G r o s s XG.M. on Net X
F a c t o r y O . H .
G r o s s P r o f i t

S e l l i n gG 4 AR & DO p e r a t i n g E x p e n s e
O p e r a t i n g P r o f i t

O t h e r I n c . / ( E x p . )
P r e - T a x P r o f i t
T a x e s o n I n c o m e ( B e f o r eI T CD e p l e t i o n C r e d i t sT o t a l T a x e s
P r o f i t A f t e r T a x
T o t a l C a p i t a l E m p l o y e d
X R e t u r n on TCE

$ 6 6 , 3 1 62 ,8216 3 , 4 9 5
36,646
26,849

44. 7X42. 3X
9,397

1 7 , 4 5 2
8,4194,1017491 3 , 2 6 9
4 , 1 8 3

( 2 2 7 )
3 ,956

I T C & D e p l e t i o n ) 2,0143712431,400
$ 2 , 5 5 6
$30,891

8.5X

$54 ,9322,23.152,701!"
30,493
22 ,20?

44 . 55•42.1:;
, 8,77;
^- 1 3 , 4 3 f

7,34!3 , 9 5 i6301 1 , 9 3 !
— I74Ti

( 2 2 ) )
1 , 2 7 2

655348, 325__ Q8i
$ 1 ,290
$28,872

4 . 7 S

r

$59 ,8272.524

32,920
24,383

45. OX42. 6X
/ ' 9 ,210

- 1 5 , 1 7 3
7 ,3794,101660' 1 2 , 1 4 0

( 2 2 7 )
2,806
1,445341316788

$ 2.018
$ 2 9 , 9 3 7

7. OXu

$ 9 6 , 1 7 33,892' 9 2 , 2 8 1
5 2 , 0 1 2
40,269

45. 8S43. 6X
13,581
26,688
11,5005,2311.44518.176
8 , 5 1 2

( 3 9 )
8,473
4.364285979

$ 5.373^
$ 3 7 , 2 1 5

14.6%

$ 7 5 , 6 3 93.1257 2 , 5 1 4
41.148
31,366

45.6543. 3X
11.300
20,066

9,6004,7241.3391 5 , 6 6 3
4,403

( 3 9 )
4,364
2,2471455171 , 5 8 5

$ 2.779
$ 2 9 , 1 7 8

9.85

$83.6933.46180,232
44,644
35,588

46.75• 44.45
13,078
2 2 , 5 1 0
10,1005,0001.34516.445
6.065

( 3 9 )
6,026
3.1032555802,268

$ 3 . 7 S 8
$34,328.

11 .25

$65 ,5083.8906 1 , 6 1 8
35,833
25,785

45.3541.95
7,442

18,343
9,6003,6751,202' 1 4 , 4 ? ?
3,866

-
3,866
1,9911735021.316

$ 2.550
$ 2 3 , 5 3 2

11. OX

$ 4 5 , 1 6 92,258 ,.4 2 , 9 1 1
24,028
18,883

46. 8X44. OX
5.740

1 3 , 1 4 3 '
6,0742 , 2 2 77749,675
4,068

-
4,068
2,0951025021.491

$ 2 ,577
$ 1 7 , 1 8 2 ,

15. 2X • !

I 1

. ...-. ; . . , . . . . • • - ' \ - O r : - ' - J . * . •.A.:,-\1;-*#w,:^^



P r o d u c t

S T A N D A R D S
P r e s e n t O S H A
P r o p o s e d O S H A
P r o p o s e d N I O S H

P U R E V E R M I C U L I T E
A T T I C I N S U L A T I O N

M A S O N R Y I N S U L A T I O N

2 I C - C H A R G E R M A N

H O R T I C U L T U R A L V E R M 1 C U L I T E
P r o f e s s i o n a l U s e

C o n s u m e r U s e

M I X E D P R O D U C T S
MK 4 - NOZZLE
MK 5 - NOZZLE
R E D I - E A R T H - P r o f e s s i o n a l U s e

C o n s u m e r U s e

E S W / C C R

r
A P P E N D I X I V

R E S P l d A B L E T R E M O L I T E F I B E R E X P O S U R E S F O R
' Z O N U I T E F I N I S H E D P R O D U C T S I N I N T E N D E D U S E S 03629723

G r a d e
of

Ore U s e d

01
02
03

(3
04
0 4 / 5

02
03
03do

93
03
03
03

8 H o u r T W A
Using S.C. Ore

( f / m l )

2.0
0.5
0.1

-

0.03
; 1.02

0.02
0.02

0.07
<0.05

(3 _ , •.
. N / A '

<0.10
0.02
0.02

U s i n g L t b b y Ore
_ . ( f / m l )

2.0
0.5
0.1

0.58

1.06

M a x i m u m I S M i n u t e E x p o s u r e ( f / m l )
U s i n g S . C . O r e U s i n g L i b b y O r e

( f / m l ) ( f / m l )

10.0
5.0
0.5

0.21
0.61

0.14
0.11

0.16
<0.29

<0.25
0.07
0.29

10.0
5.0
0.5

3.11
3.65
1.14
1.66

1.62

£0.29
<0.52

0.07
•CO.14
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R U T H E R F O R D T E A N E C K M A D I S O N

- R O R M A M - M A D I S O N C A M P U S •
31 M a r c h 1977 28S M o d l s o n Avcnu«

Madison, N e w J e r s e yDr. H e y m a n C. Duecker *.«ĉ .»wV i c e P r e s i d e n t - R e s e a t c h "'*""C o n s t r u c t i o n P r o d u c t s D i v i s i o nW . R . G r a c e & C o m p a n y nir-r*62 W h i t t e r a o r e Avenue 03629724C a m b r i d g e , M a s s . 02140

Dear Dr. Duecker:
T h i s r e s p o n d s to your l e t t e r of the 18th in which youask for comment on a NIOSH report o f December 1976 thatrecommends a revis ion of the a s b e s t o s s t a n d a r d to 0.1f iber 7 - 5 / l A . p e r cc.
As I read this document, it does not pre s en t evidencei!or hazard f r o m e i th er a 5 f i b e r " or 2 f i b e r per cc s t a n d a r d .E s s e n t i a l l y , i t argues t h a t r i sk s f r o m low level e x p o s u r e sto a s b e s t o s are i n d i c a t e d by r e p o r t s of m e s o t h a l i o r a a sa s s o c i a t e d with b r i e f or wi th non-oc cupa t i ona l e x p o s u r e s ,such as "househo ld" e xpo sur e s o f p e r s o n s l i v i ' n g in the houseso f a s b e s t o s workers, b u t l e v e l s o f ' s u c h e xpo sur e s a r e n o ts t a t e d . T h a t "household" expo sure s have been s u b s t a n t i a lwas i n d i c a t e d by Dr." S e l i k o f f at a C o n f e r e n c e on ' E n v i r o n m e n t a lCancer that I a t t e n d e d in W a s h i n g t o n la s t week.

T h e N I O S H report mentions ne s o th e l i ona s i n i n d i v i d u a l swith h i s t o ry o f a s b e s t o s expo sure f or only one day. S u c hcases c o u l d , of course, be u n r e l a t e d to a s b e s t o s , as i n d i c a t e dj r t h e M I O S H st?ter .ent t0?.^ I I I - 7 ) that a p p r o x i m ? t - e ! y 1 5 p e rcent of n e s o t h e l i o m a s are not known to be r e l a t e d to expo sureto a sb e s t o s .
An earl i er NIOSH -report ( G i l l a i a e t a l) ha s been c i t ed a sshowing tumor r e spon s e t o l ow l e v e l s o f a s b e s t o s . In r e f e r r i n gt o t h i s , t h e 1976 NIOSH report ( 1 1 1 - 1 0 ) s t a t e s : "In a s t u d yof a group of miners exposed to amphibo l e f i b e r s in thec u r n i n g t o n i t e - g r u j i e r i t e ore s e r i e s , G i l l a n et al ( 1 9 7 6 ) haved e m o n s t r a t e d m o r t a l i t y f r o m ir.aligr.ant r e s p i r a t o r y d i s e a s ethree tiir.es. that or the general p o p u l a t i o n . "
R e f e r r i n g to the same s t u d y , a 1975 OSHA repor t s a i d :" G i l l a m e t al ( 1 9 7 5 ) , s t u d y i n g the m o r t a l i t y and r ev i ewingthe chest x-rays of 439 underground me ta l miners e x p o s e d toan a s b e s t i f o r m m i n e r a l , f o u n d three t ine s the r i sk o fm a l i g n a n t r e s p i r a t o r y d i s e a s e than e x p e c t e d . T h e f i b e rc onc en tra t i on s averaged 0.24 f i b e r s / n l . " ( F e d e r a l R e g i s t e r ,

Oct. 9 . 1975 p a g e s 4 7 6 5 2 - 4 7 6 6 5 . R e f e r t o p a g e ' 4 7 6 5 6 ) .

15101964



03629725
The c laim by G i l l a m et al for an increased incidence ofcancer in the cited miners has not been born out by a moreex t ens ive s t u d y by M c D o n a l d et al ( c o p y a t t a c h e d ) .i
You no doubt have a copy of the above cited 1975 OSHA: ' 1 document. O n a n enclo sed copy o f i t , I have marked p a r a g r a p h s— that a t t e m p t to q u a n t i t a t e e xpo sur e s to a sbe s t o s in r e l a t i o n••H to occurrence of a sbe s to s is a n d / o r cancer. It should be notedthat the level of e xpo sure in the ci ted B r i t i s h f a c t o r y inthe p e r i o d 1933-1968 was an e s t ima t ed level and that noevidence i s o f f e r e d tha t a 2 f i b e r level had a c t u a l l y beenachieved in the p e r i o d a f t e r 1968.
T h e 1976 N I O S H report ( I I - 7 , I I - T a b l e 6 ) c i t e s a s t u d yby W a g n e r on i n h a l a t i o n e x p o s u r e s of rats to various p r e p a r a t i o n sof a s b e s t o s and notes that tumors were f o u n d a f t e r e xpo sure so f only o n e day. A copy o f W a g n e r ' s p a p e r i s a t t a c h e d . I ts t a t e s tha t the one-day exposure was 7 hours expo sure tod u s t s c on ta in ing 9.7 to 14.7 mg per cubic meter of thet e s t e d p r e p a r a t i o n s o f a s b e s t o s .
I n March 1 9 7 6 , N I E H S he ld a 3-day C o n f e r e n c e o n Extra-p o l a t i o n of Data f r o m A n i m a l s to Man. A report on thatc o n f e r e n c e by its chairman is en c l o s ed . I a t t e n d e d that ;'r c o n f e r e n c e and enc lo s e c o p i e s of 3 p a p e r s that seem ofp a r t i c u l a r per t inence . :
T h e f i r s t i s a p a p e r b y Rail ( D i r e c t o r , N I E H S 1 whicha d d r e s s e s t h e que s t ion o f t h r e s h o l d l e v e l s f o r carcinogens.
The second is a p a p e r by E n t e r l i n e and H e n d e r s o n "A M o d e lf o r E x t r a p o l a t i n g t o Low L e v e l s o f A s b e s t o s Expo sur e . "
The third i s by H a r d i n J o n e s . He br ings out the p o i n t thatt h r e s h o l d s f«_r c^rcinoge.vs should be viewed not only ir. tarr.sof y i e l d o f tumors but a l s o l a t e n t p e r i o d , i.e. that s a f el e v e l s can be achieved by c o n s i d e r i n g e xpo sur e s wi th la t en tp e r i o d s longer, than t h e l i f e s pan .
I unders tand^that C O N S A D Research C o r p . , contrac tor f o ri n f l a t i o n a r y i m p a c f e f s t u d y on p r o p o s e d revision to asbes toss t a n d a r d , is also l o o k i n g at t echnical f e a s i b i l i t y .and economici m p l i c a t i o n s of "a 0.1 f i b e r per cc l imi t*
T r u s t i n g that these remarks may bs of i n t e r e s t ,

Very s in c e r e ly ,

' W i l l i a m E . S m i t h , M . D .
W E S / e . l c DirectorH e a l t h Research I n s t i t u t e
E n c l o s u r e s

See addendum ( p a g e 3) , .



A d d e n d u m 036297Z6

. T h e enclosed p a p e r s f r o m t h e : J I E H S C o n f e r e n c e o nE x t r a p o l a t i o n o f Data f r o m A n i m a l s t o M a n a r e o f f e r e dmer e ly to p r o v i d e d e t a i l on some current t h i n k i n g ontha t s u b j e c t .
P e r h a p s a "bottom-line" a t t i t u d e that seems to bed e v e l o p i n g in the r e g u l a t o r y agenc i e s was e x p r e s s e d l a s tweek by E u l a Bingham at the c o n f e r e n c e I covered inW a s h i n g t o n . Dr. Bingham, the new A s s t . S e c r e t a r y of Labor •f o r O c c u p a t i o n a l S a f e t y a n d H e a l t h , s a i d , a c c o r d i n g t o m ynote s , "We are ignorant as to whether there is a s a f e levelfor carc inogens . The lowes t f e a s i b l e level seems to be thep r u d e n t p a t h . "

On th i s theme, the NIOSH document that you sent mecontains a s t a t emen t on p a g e V I - 2 that the a sb e s t o s s t a n d a r d" should be set at the lowest level d e t e c t a b l e by a v a i l a b l e? n a l y t i c a l t e c h n i q u e s , s . n a p p r o a c h c on s i s t en t w i t h N I O S H ' smost recent recommendations for other carcinogens."
T h i s a p p r o a c h , or enactment o f "zero" l e v e l s forc a r c i n o g e n s , w o u l d , o f course, mean that inves tment o ft ime and m o n e y ' t o achieve any p a r t i c u l a r l evel would beprecarious; since improvements in s en s i t iv i ty of a n a l y t i c a lt e chnique s c o u l d ' u n p r e d i c t a b l y change t h e p i c t u r e .
E n c l o s e d is an announcement of a seminar in W a s h i n g t o non 12-13 A p r i l on- F e d e r a l R e g u l a t i o n of EnvironmentalC a r c i n o g e n s . The l i s t o f speaker s may s u g g e s t someone thatyou could contact for cor jnent or advice. Paul K o t i n f r o mJ o h n s - M a n v i l l e i s s c h e d u l e d t o give th e l e a d - o f f a d d r e s s .
W o u l d it be agr e eab l e for me to send a copy of t h i sl e t t e r to Dr. A l l a n H a r v e y at R . T . V a n d e r b i l t Co. ?

15101966



1 5 1 0 1 9 7 2
T A B L K I - T R E K O L I T E L E V K I . S I N B U I L D I N G P R O D U C T S E M ) L ' S K S

S O U T H C A R O M : : . ' .
P i o d u c t

( O v , > )

UK 4 M i x e r
( - 5 3 ) N o z z l e

C l e a n - u p

UK 4 M i x e r
( 5 3 ) N o z z l e

C l e a n - u p

•"< 5 M i x e r
( J 3 ) N o z z l e

C l e a n - u p

K a i u . i t / F i l l
( S 3 )

M a s o n r y F i l l
( « )

Z I C C h a r g e r
( f ' 4 ) M i x e r

Deck

Z ' i C C h a r g e r
( 4 / 5 M i x e r
b l e n d ) D e c k

Z I C C h a r g e r
( S 3 ) M i x e r

D e c k

3300
( S 3 )

M i n o S e a l a n t
( S 3 )

* S a r . i p l i : s a s s a y e d
* * N i ' w f i b e r count

K K V / C C R4 - . ' < - 7 7

F i b e r C O U I K
P r o d u c t L w U : - L o c . i i . J C ! ;

A s s , i v 7 . M l n . M O M . T W A
T O B K S Q l i i l H J i . K I . )

< O . O S 7.

3 / 2 / 7 7 - K o n t g o n c r y
<0.08 <0.07 <0.07 <0.058

.<0.05 <0.25 <0.102

3 / 3 / 7 7 - C o l u m b u s
0.05" 0.10 0.21 0.027

3 / 1 6 / 7 7 - 1 1 . P a i n B e a c l i
2.36" <0.17 0.61 0.01.8

„. 3 / 1 6 / 7 7 - Hiani~
0.48 < T 0 . 0 5 0.14 O . O l i O

<0.0i 0.06 0,017
<0.05 0.12 O . O i i l

t 3 / 2 / 7 7 - K o n t g o r ? . e r y
2.83 <0.05 0.11 0.0>7

-

-

-

o f p r o d u c t s a c t u a l l y u ' i c ' l o n j o b . ^ l t e .
t e c h n i q u e u s r d t o c l i r . i n a c e gyus iu.*i f i b e r s .

I

L I B U Y

P r o d u c t
A s s a y t .

F i b e r C o u n t
D a t e - L o c a t i o n P r o d u c t

T » . ' A 7.
3 / 3 / 7 7 - D a l l a s

< T 0 . 1 0 7. <0.0')3 <0.285 <0.116
<0.190 <0.285 <0.176

3 / 1 1 / 7 7 - B u r b a n f c
<0.19 0.13 0.019

0.16 0.38 0.196

• C O . l l

0.25

0.01

0.34

<0.07

3 / 9 / 7 7 - S a n D i e g o
<0.23 <0.38 <:0.248
<0.29 <0.52 <0.311

3 / 1 0 / 7 7 - OU.-hos* C i t y
<0.19 3.11 0.071

TO BE SCHEDULED

TO BE SCHEDULED

3 / S / 7 7 - O k l a h o m a C i t y
0.12 1.14 0.546

< T 0 . 0 9 0.31 O . O S 5

T O 5 C S C K E 1 3 U L E I )

T O B E S C H E D U L E D

F i b o r C o u n t
D a t o - L o c a t i o n

_Min_.__. M a x . T W A
3 / 1 1 / 7 7 - K r c e t n o n t

<0.15 0.12 0.031
<0.16 <0.30 <0.01S
<0.19 2 .13 0.250

1 / 2 6 / 7 7 - W e s l n i i n s t e r
<0.05 ' 0.19 0.069

0.05 0.21 0.076
0.03 0.021
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T A B L E I I - T R E M O U T E L E V E L S I N H O R T I C U L T U R A L P R O D U C T S E N D U S ! : S

P r o f . F i b e r Count
P r o d u c t P r o d u c t O n t o - L o c a t i o n

( O r e ) A s s a y - 7 . M i n . Max. T W A

, , A K O j . I N . \ _.____________
C o i i l i i r n t i r F i b e r C o u n t

L I B B Y

H o r t . V e r m .
( J 2 )

| ) a t « - L o c a t i o n
M i n . M a x . T W A

H o r t . V e r m .

R e d i - E a r C h

3 / 1 1 / 7 7 - C a m b r i d g e 3 / U ' 7 7 & 3 / 1 8 / 7 7 - C a m b r .
4 . 3 2 , 0 . 0 l 6 i * < 0 . l o 0.16 0.070 C O . l i <0.29 C0.05

3 / 1 2 / 7 7 - C a m b r i d g e 3 / 1 1 / 7 7 & 3 / 1 8 / 7 7 - C a m b c .
0.048 CO.04 0.07 0.018 "CO.I/, 0.29

M e t r o - M i x 200

M e t r o - M i x 300

0 . 3 9 3 '

0.081

0 . 1 5 6 '

3 / 1 0 / 7 7 - C a m b r i d g e
CO.03 C O . 0 1 5

T O B E S C H E D U L E D
i

TO BE SCHEDULED
M e t r o - M i x 3 5 0
«?3)

T u c E B u i l d e r
l*<» l i g h c )

T u r f B u i l d e r
( - 5 4 d a r k )

V c r x l t c
( J 4 C a r r i e r <0.003

G r a d e )

* S a m p l e s a s s a y e d o f p r o d u c t s a c t u a l l y used o n s i m u l a t e d j o b s i t a .
" P r o f e s s i o n a l v e r m l c u l i t e was 4.327.; C o n s u m e r v i c u l i t e was M.67..

0.015

P r o f . F i b e r Count
P r o d u c t D a t e - L o c a t i o n

Ass.- iv-7. M i n . M n x . T V I A

0 . 0 3 V '

0.049

C0.02"

3 / 1 1 / 7 7 - C a i - j r i d n e
0.81 1 . 6 2 1.063

T O B E S C H E D U L E D

3 / 1 2 / 7 7 - C a m b r i d g e

C o n s u m e r F i b « : r C o u n t
D . n f . o - L o c a t i o n

M i n . M a s . _ T W A

3 / 1 0 / 7 7 S . 3 / 1 8 / 7 7 - C a m b r i d 8 e
<0.14 CO. 14 CO.035

3 / 1 0 / 7 7 & 3 / 1 8 / 7 7 - C a m b r i d g i
0.07 0.07 0.035 CO.14 CO.14 CO.035

3 / 1 0 / 7 7 - C a m b r i d g e
•C0.034" C O . Q 3 0.07 0.018
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CO. 009
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T A B L E I I I ( C o n t i n u e d ) -2- 03629734

D . M a s o n r y F i l l ( F W E )
F r o m v i s i t i n g job s i t e s and t a l k i n g w i t h masonry con trac t or s , 1 hour i sg e n e r a l l y t h e maximum t ime s p e n t p o u r i n g M F . P o u r i n g c o n d i t i o n s varyf r o m j o b - t o - j o b and f r o m c o n t r a c t o r - t o - c o n t r a c t p r . ' . A; f ew c o n d i t i o n s areas f o l l o w s : ''•' -.," ' ' '

,1. Lay b l o c k / b r i c k p a r t way - Pour
2. Lay b l o c k and p o u r MF at s c a f f o l iSeveral men p o u r i n g so as not to t i e - u p s c a f f o l d .
3 . L a y a l l b l o c k / w a l l , f i l l w / M F a n d C a p .

T h e f o l l o w i n g a r e j o b s . s a m p l e d :
C o n s t r u c t i o n
B l o c k Core
B l o c k Core
Brick C a v i t y
B l o c k Core

!

f Bags
28
33

100
75

9 Men
2
1
1 .
2

TvJA = 1

T o t a l T i m e /D a . ( H i n . )
41
85
34
71

L o c a t i o n
W e s t P a l m Beach
C o l u m b u s , G A .
O k l a h o m a C i t y
D a l l a s

F W E : m e m
4-4-77
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F r e q u e n c y
S O U T H C A R O L I N A _ 03G29735

A m o u n t :
L I B B Y

M O N O K O T E M o a t s a m p l e s c o n t a i n n o N e g l i g i b l e
d e t e c t a b l e t r e m o l l t e ;O c c a s i o n a l l y one may con-tain t r e m o i l t e

Z I C S a m p l e s c o n t a i n t r e m o l l t e ; S m a l lP r e d o m i n a n t l y n o n - a s b e s t o s
f o r m

M F S a m p l e s c o n t a i n t r e m o l l t e ; S m a l l
P r e d o m i n a n t l y n o n - a s b e s t o s

f o r m
A F S a m p l e s c o n t a i n t r e m o l l t e ;

P r e d o m i n a n t l y n o n - a s b e s t o s
f o r m

I n d S a m p l e s c o n t a i n t r e m o l l t e ; S m a l l
P r e d o m i n a n t l y n o n - a s b e s t o s

* f o r m
T V S a m p l e s c o n t a i n t r c m o l l t e ; S m a l l

P r e d o m i n a n t l y n o n - a s b e s t o j
f o r m

RE

MM

S o m e s a m p l e s m a y c o n t a i n M i n u t e
t r e m o l l t e ;

P r e d o m i n a n t l y n o n - a s b e s t o a
f o r m

S o m e s a m p l e s m a y c o n t a i n M i n u t e
t r e m o l l t e ;

P r e d o m i n a n t l y n o n - a s b e s t o s
f o r m

F r e q u e n c y
M o s t s a m p l e s c o n t a i n n o

d e t e c t a b l e t r e m o l l t e ;
O c c a s i o n a l l y one may con-t a i n t r e m o l l t e
S a m p l e s c o n t a i n t r e m o l l t e

S a m p l e s c o n t a i n t r e m o l l t e

S a m p l e s c o n t a i n t r e m o l l t e

S o m e s a m p l e s m n y c o n t a i n
t r e m o l l t e

S a m p l e s c o n t a i n t r e m o l l t e

A m o u n t *"•
r-<

N e g l i g i b l e 2
*-i

M i n u t e

M i n u t e ?

' M i n u t e

V e r y s m a l l ?

M i n u t e

M o s t s a m p l e s c o n t a i n n o , N e g l i g i b l e
d e t e c t a b l e t r c n . o l l t e ;

O c c a s i o n a l l y one r.iay con-
t a i n t r c m o l l t e

M o s t s a m p l e s c o n t a i n n o N e g l i g i b l e
d e t e c t a b l e t r e m o l l t e ;

O c c a s i o n a l l y one may con-
t a i n t r c m o l l t e



T A B L E I V . . -2-

D E F I N I T I O N S :
S m a l l
V e r y S m a l l
M i n u t e
T r a c e
N e g l i g i b l e '

O
Htn

1.0 - 6.07.
0.5 - 3.0
L e s s than 0.5
D e t e c t a b l e , b u t n o t q u a n t i f i a b l e
N o t d e t e c t e d b y normal a n a l y t i c a l p r o c e d u r e s

in the s a m p l e a s m a n u f a c t u r e d .

03623736
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Expenditures for Residential Improvements and Repairs by Property T y p e , Quarterly 1962-1998Not S e a s o n a l l y A d j u s t e d in M i l l i o n s o f D o l l a r s
All Sizes of Residential Properties

Total MaintenanceExpenditures

1962First QuarterSecond QuarterThird QuarterFourth Quarter
1963First QuarterSecond QuarterThird QuarterFourth Quarter
1965First QuarterSecond QuarterThird QuarterFourth Quarter
1966First QuarterSecond QuarterThird QuarterFourth Quarter
1967First QuarterSecond QuarterThird QuarterFourth Quarter
1968First QuarterSecond QuarterThird QuarterFourth Quarter
1969First QuarterSecond QuarterThird QuarterFourth Quarter
1970First QuarterSecond QuarterThird QuarterFourth Quarter
1971f irs t QuarterSecond QuarterThird QuarterFourth Quarter
1972First QuarterSecond QuarterThird QuarterFourth Quarter

11.0242.050
3.240
3.0512.683

11.407
2.1322.985
3.487
2.803

11,442
2.420
2.9393.440
2.643

11.691
2.134
2.744
3,932
2.881

11.687
2.055
3.415
3,345
2.872

12.7032,1823.498
4.036
2,987

13,535
2,299
3,796
4,446
2,994

14.7702.666
4.232
4.196
3,676

16,299
2,781
4.553
S.0363.930

17.498
3.152
4.839
5.224
4.283

Total Addit ions andand Repairs Improvements

4.8431.027
1,329
1.382
1.105
5.010
1,0141,273
1,500
1,223
4,999
1.15$
1.299
1.4371.107
4.803942
1,302
1,4581,101
4,431

852
1,225
1.298
1.055
5.186

865
1.430
1,675
1,217
5,479

941
1.467
1.778
1.293
5,8951,047
1,673
1.848
1.328
6,361
1,082
1,662
2,139
1,477
6.717
1.192
1.760
2,154
1.612

6.1811,0231.9111.669
1.S78
6,397
1.118
1,7121,987
1.580
6,4431,264
1,6402.003
1,536
6.8881.192
1.442
2,4741,780
7.256
1.202
2.1902.047
1.817
7,5171,317
2,068
2,3611,770
B.055
1.358
2.329
2,668
1,701
8,875
1,6192,559
£349
2.348
9,939
1,699
2,890
2,897
2,453

10,781
1.961
3,079
3.070
2,671

Alterations

4.442
654

1.448
1.1461.194
4.690835
1.3031,387
1,165
4,736

949
1.1861.467
1.134
4.976921
1,1121,707
1,236
5,321

898
1.5951.446
1.383
5,314902
1,5471,692
1,174
5,885
1.001
1,820
1.863
1,201
6,246
1,193
1.816
1.620
1.617
6,818
1,163
2,040
1.894
1.721
7,526
1.330
2,314
2.136
1.747

Additions

89094
213
235
348

1.142
164
320391
267

1,209
155
285
410
359

1,202
235320
310337

1.146
136319
345
345

1,261
156
412463
231

1.094
128
464
325
177

1,411
154
385
381491

1,685260
497
399
529

1.378
187
465
434
292

Alteration!

2.622447
864
614
697

2,424501
632630661

2.560645
618
719
578

2,895
576
5231,069
726

3.118
627
907
723862

3,077
621742
933781

3,409
679
882

1.015
832

3.539
914987
813825

3,699780
1.050993879
4.447

938
1.124
1.152
1.233

Outside MajorAdds/Alt s Replacements

930113371
297
149

1.124
170
351
366
237
967
149
283338
197
879
109
268
328
173

1.057
135
368
378
176
976
125
393296
161

1,382
194
474
523
192

1,296
125
444
426302

1.433
125
493
502
313

1.701
205
728
551
222

1.739
369
463
523
384

1,707283
409
600
415

1,707
315
454
536402

1.912
272
330767
543

1.935
305595
602434

2.202
416
522
669
596

2,170
357
509
805
499

2.629
426
743
729731

3,120
536
850

1.002
731

3.255
631
766
934
925

E X H I B I T



Expend i tur e s for Res ident ia l Improvement s and Repairs by Property T y p e , Quarterly 1962-1998Not S e a s o n a l l y A d j u s t e d in M i l l i o n s o f D o l l a r s
All Sizes of Residential Properties

Total MaintenanceExpenditures

1973First QuarterSecond QuarterThird QuarterFourth Quarter
1974First QuarterSecond QuarterThird QuarterFourth Quarter
1975First QuarterSecond QuarterThird QuarterFourth Quarter
1976First QuarterSecond QuarterThird QuarterFourth Quarter
1977First QuarterSecond QuarterThird QuarterFourth Quarter
1978First QuarterSecond QuarterThird QuarterFourth Quarter
1979First QuarterSecond QuarterThird QuarterFourth Quarter
1980First QuarterSecond QuarterThrd QuarterFourth Quarter
1981First QuarterSecond QuarterThird QuarterFourth Quarter
1982First QuarterSecond QuarterThird QuarterFourth Quarter

18,5123.447
4,676
5,487
4,902

21,1144,112
5,363
6.4115.228

25,239
4,312
6.867
7,603
6.456

29.034
5.6568.616
7.4657.297

31.280
5.902
8,636
9,580
7,161

37,461
6,282

10,747
11,172

9,260
42,231

7,671
11,755
12,133
10,674
46,338

9,217
12,534
12.981
11,606
46,351

8,723
12.835
13,606
11,187
45,291

8.187
12,835
11.639
12.630

Total Addit ions andand Repairs Improvements

7.9241,269
2.104
2.489
2,061
8.4911.700
2,225
2.426
£140
9.758
1.759
2.477
2.820
2.701

11,379
2.211
3.3483.317
2.503

11,344
2,354
3,072
3,278
2.641

12.909
2,143
3.549
3.970
3.247

14,950
2,571
4,152
4.434
3,793

15,187
2,985
4,188
4.331
3,683

16,022
2.941
4.357
5.019
3.704

16,810
3.332
4.5114.597
4.370

10.5882.1782.571
2.9982.842

12.6222,412
3,137
3,985
3,088

15.481
2,553
4,390
4,783
3,755

17,6553,445
5,268
4,149
4,793

19.936
3.548
5.564
6.303
4.521

24.552
4,140
7.198
7.202
6.012

27.281
5.098
7.603
7.700
6,880

31.151
6,232
8,346
8.650
7.923

30.329
5,781
8,478
8,587
7.483

28.481
4.855
8.323
7.042
8.260

Alterations

7.386
1,646
1.786
2.066
1.889
8.060
1.414
2,006
2.442
2.199

10,997
1,875
3,124
3.371
2,627

12.314
2.470
3.767
2,556
3,521

14.237
2,552
4,298
4,290
3.097

16,458
2,655
5,093
4,828
3,882

18,285
3,508
5.324
4,965
4,489

21,336
4,271
5.875
5.744
5.445

20,414
4.101
5.732
5,378
5.204

18,774
3,261
5,930
4,264
5,319

Addit ions

1,360
303
436349
273

1,529186390
473
480

1,971
195
439
832
505

3,493492
879
7191,402

2,655
254

1.145
670587

3.713
620

1.208
1.008

876
3.280

493
1,408

614766
4,183

4991,065
1,386
1,232
3,164

520
670
947

1.026
2.641

387
868
695
690

Alterations

4,694
1,214

916
1,1391,424
4,836
1,053
1.076
1,371
1,337
6.844
1,4061,982
1,783
1,674
6.367
1,612
1,818
1,3091,629
8,505
1,8832.062
2,445
2,115
8,443
1,737
2,495
2.366
1,845
9.642
2.435
2.021
2.611
2.575

11.193
2.367
2.700
2,824
3,302

11,947
3,188
3,133
2,629
2,997

10.711
2.031
3.198
2.217
3.265

Outside MajorAdds/Alt s Replacements

1.332129434
578192

1.695
175
540
598
382

2,182
274
703756
448

2.454
367

1.069
528
490

3.077
415

1.092
1,175

395
4,302

297
1,390
1,454
1,161
5,363

580
1.895
1.740
1.147
5.960
1.4062,110
1,534

911
5.303

392
1.928
1.801
1,182
5.423

843
1,8651,352
1.364

3.202
532
785932
953

4,563998
1,131
1,543

890
4,484

678
1,266
1.413
1,128
5,341

975
1,5011,592
1,273
5.699

996
1,266
2,013
1,424
8,094
1,484
2,106
2,374
2,130
8,996
1.590
2.279
2.7352.392
9,816
1.960
2,471
2,906
2,478
9,915
1,681
2,746
3,209
2,279
9,707
1.594
2,393
2,7782,941



Expenditures for Residential Improvements and Repairs by Property T y p e , Quarterly 1962-1998Not S e a s o n a l l y A d j u s t e d in M i l l i o n s o f D o l l a r s
All Sizes of Residential Properties

Total MaintenanceExpenditures

1983First QuarterSecond QuarterThird QuarterFourth Quarter
1984First QuarterSecond QuarterThird QuarterFourth Quarter
1985First QuarterSecond QuarterThird QuarterFourth Quarter
1986First QuarterSecond QuarterThird QuarterFourth Quarter
1987First QuarterSecond QuarterThird QuarterFourth Quarter
1988Frst QuarterSecond QuarterThird QuarterFourth Quarter
1989First QuarterSecond QuarterThird QuarterFourth Quarter
1990First QuarterSecond QuarterThird QuarterFourth Quarter
1991First QuarterSecond QuarterThird QuarterFourth Quarter
1992First QuarterSecond QuarterThird QuarterFourth Quarter

49.2958.88712.837
16.13311.439
69.784
11,895
20.539
20.19617,154
80,267
15,935
19.805
21,706
22,821
91.274
17,542
23.074
28.60322.055
94.087
18.020
23.783
27.712
24,572

101.117
18.51128.747
30.282
23.577

100,891
19,349
24.589
30.890
26.063

106,773
22,311
27,314
30.154
26.995
97.528
18.84724.904
28.842
24.934

103.734
18,658
30.436
27.587
27.055

Total Addit ions andand Repairs Improvements

18.1283.5104,4815,300
4,837

28,894
4,805
8,679
8.884
6,526

35.3587.232
9,374
9,267
9,486

35,9717,603
8,234

11,318
8,816

38.231
7,763
8.828

10.267
11,374
40.885

9,147
10,416
12,1899,133
42.689

8,184
9,462

13,096
11.947
51.305
10.330
12.722
14.318
13.934
49.840
11.230
11.808
13.698
13,104
45.154

8.674
13,583
11.970
10,928

31,167
5,377
8.356

10,833
6,602

40,890
7.090

11.860
11.312
10,628
44.909
8,704

10.432
12.439
13.336
55.303

9.93914,839
17,285
13,239
55.856
10.257
14,955
17,445
13,198
60,232

9,363
18,331
18,093
14,444
58.202
11.165
15.126
17.794
14.116
55.468
11.979
14.592
15.836
13.061
47.688

7.617
13.096
15.144
11,830
58,580

9.986
16.853
15.615
16,127

Alterations

20.2713.9025.800
7.1163.454

27.8225.097
7,526
7,5357.664

28.775
5.S73
7.1328.027
8.043

38.608
6.68911.098

11.5729,249
39.980
7.234

11,360
12.094

9,293
43.339
6,40013,704

13,039
10,196
39.786

8,025
10.755
11.726
9.279

37,253
7,964

10.552
10.349
8.387

30,944
4,770

10,125
8.991
7.058

40.186
7.324

11,474
10.423
10.966

Additions

4.739
2942.655

1.299492
6.007
1.136
1.3681.89S
1.608
3.966

565
1.059
1,154
1.187
7.377
1.043
2.1302.386
1.817
9.5571.328
3.076
3.222
1.932

11,333
873

4,085
3.959
2.416
6.8281,491
1.444
2,349
1,544
8,561
1,879
2,486
2,4101,785
7,914

671
2,6472,8051,790
6,783
1,652
1,646
2,143
1,342

Alterations

11.673
2.995
2.358
3.757
2,564

14,486
3.323
3.298
3.295
4.570

17.5994,157
3,698
4,464
5,281

21,192
4.483
5.8554.904
5.950

21.642
4.234
5.801
5.895
5,711

22,703
3,964
6.202
7.016
5.521

23.129
5.195
6.504
6.182
5.248

21,920
5.162
5.902
5.621
5.237

16.076
3.240
5.269
3,738
3.830

22.700
4.843
5.867
4.780
7.210

OutsideA d d s / A t e Re

3.859613787
2.061398
7,329

638
2.860
2.345
1,486
7.211

851
£375£409
1.575

10.040
1.1623.113
4.283
1.481
8,780
1.672
2.482
2,9771,650
9.303
1,563
3,416
2,065
2,258
9.8281.341
2,806
3,195
2.486
6.771

924
2.1632,319
1,365
6.954

8602.207
2.448
1.438

10,704
828

3,960
3,501
2,414

Majoiplacement:

10.895
1.475
2.556
3.716
3.147

13.067
1.993
4.3343.777
2.963

16.134
3.1313.300
4.412
5.292

16.695
3.250
3,742
5,713
3.991

15.876
3.024
3.596
5.351
3.905

16.893
2.963
4,627
5,054
4,248

18.415
3,139
4,373
6,068
4,836

18,215
4.016
4.040
5,487
4,673

16.744
2.847
2,972
6.153
4.771

18.393
2.661
5,379
5.192
5,162



Expend i tur e s for Residential Improvement s and Repairs by Property T y p e , Quarterly 1962-1998Not S e a s o n a l l y A d j u s t e d in M i l l i o n s o f D o l l a r s
All Sizes of Residential Properties

TotalExpenditures

1993First QuarterSecond QuarterThird QuarterFourth Quarter
1994First QuarterSecond QuarterThird QuarterFourth Quarter
1995First QuarterSecond QuarterThird QuarterFourth Quarter
1996First QuarterSecond QuarterThird QuarterFourth Quarter
1997First QuarterSecond QuarterThird QuarterFourth Quarter
1998First QuarterSecond QuarterThird QuarterFourth Quarter

108.304
19.709
28.42231.528
28.645

115.03021.191
30.988
32.297
30.553

111.68321.777
31.139
32.054
26.713
114,919

21,116
29.59134,087
30,126

118.569
21,016
32.564
36,566
28,422

120,66122.69335,707
33.128
29.134

Maintenance Total Addit ions andand Repairs Improvements

41.699
8.840

10,19311,412
11.253
42.9538,564
10,811
11.890
11.688
42.047

7.877
11.213
12.269
10.688
36.997

7.195
10,0969,767
9,940

38,576
6,123

10,868
12,413

9,171
39.326

7.175
11.11611.599

. 9.436

66.606
10.869
18.229
20.11517.392
72.077
12.627
20.177
20.407
18.866
69,636
13,900
19,927
19,784
16,025
77,922
13,92119.495
24.320
20.186
79.993
14.893
21.696
24.153
19.252
81,33515,518
24,591
21,528
19,698

Alterations

45,7977.71911.86314,167
12.048
48,828

9,90014,518
13.24011,171
44.72610.032
13.399
11.576

9.719
53.456

9.41914,207
15,490
14,340
55,53010,540
16,08815,794
13,108
53,868
11.07017.67312.954
12.172

Addit ions

12.757
1,277
3.8483,972
3,659
9.647
2.725
3.1582.344
1.419
7.9361.049
3.223
2,644
1,020
12.0351.896
2.997
3.768
3.374

11.042
1.411
3.891
3.3642.375

10,092
1,790
3,660
1,898
2,744

Alterations

24.7825.510
S.248
7.0366.987

28,6735.554
7.350
7,946
7,823

26,8937,435
7.621
5.853
5.983
30.064

6.3768.666
7,649
7,374

33,0467,827
7,538
8,9168,765

32,784
7.376

10.8996.974
7.535

Outside MajorAdds/Alt s Replacements

8,2599312.767
3.1581.402

10,509
1,621
4,009
2,949
1,929
9.897
I.549
2.554
3.078
2.716

I I . 3 5 7
1.148
2.543
4,073
3,592

11,442
1,302
4,659
3,513
1.968

10.992
1.904
3.1144.082
1.893

20.809
3.150
6.3665.948
5.344

23.248
2.7275.659
7.1677,695

24,910
3,868
6,528
8.208
6.306
24.465

4.5025,288
8,830
5,846

24,463
4,353
5.607
8,359
6.144

27.467
4.448
6.9188.575
7.525



Expendi ture s for Res ident ia l Improvement s and Repairs by Property T y p e , Quarterly 1962-1998Not S e a s o n a l l y A d j u s t e d in M i l l i o n s o f Dol lar s
1 to 4 Unit Owner Occupied

Total Maintenance TotalExpencStures and Repairs Improvements Additions Alterations Outside MajorAdds/Alt s Replacements

1962First QuarterSecond QuarterThird QuarterFourth Quarter
1963First QuarterSecond QuarterThird QuarterFourth Quarter
1965First QuarterSecond QuarterThird QuarterFourth Quarter
1966First QuarterSecond QuarterThird QuarterFourth Quarter
1967First QuarterSecond QuarterThird QuarterFourth Quarter
1968First QuarterSecond QuarterThird QuarterFourth Quarter
1969First QuarterSecond QuarterThird QuarterFourth Quarter
1970First QuarterSecond QuarterThird QuarterFourth Quarter
1971First QuarterSecond QuarterThird QuarterFourth Quarter
1972First QuarterSecond QuarterThird QuarterFourth Quarter

7,1051.2722.060
2.098
1.675
7.852
1.2922.226
2.448
1.886
7.7501.444
2.088
2,434
1.784
7,934
1,444
1,940
2,7091.841
7,954
1.239
2,389
2.356
1,970
8.966
1.4052,556
2,961
2,043
9.431
1,626
2.955
3,023
1.826

10.448
1.762
3,118
2.963
2.606

11.201
1,898
3,368
3,349
2.586

12.102
2.258
3.489
3.467
2.888

2,832
532
832
865
603

2.875
503792
900
680

2.726
538
754
829
605

2,378
439
729
764
445

2,210
372
652
687
499

2,692
372
769
956
596

2,858
459
879
933
587

3,150
445
981

1,057
667

3.174
514
884

1.089
686

3.567
603
970

1.202
792

4.273
740

1.228
1.233
1.072
4.977

789
1.434
1.548
1.206
5.024

906
1,334
1,605
1,179
5,556
1,005
1.211
1,945
1.395
5.744

866
1,737
1,669
1,471
6.274
1,033
1,788
2,005
1,448
6,573
1,167
2,076
2,090
1,240
7,299
1,317
2,137
1,906
1,939
8.028
1.384
2.483
2.260
1.900
8.534
1.655
2.518
2.265
2.096

3.021
486
893
858
784

3.6905871,127
1,068

908
3,895

755
1,019
1,205

916
4,220

817
991

1.401
1.011
4,419

672
1,301
1,246
1.200
4,618

732
1,370
1,519997
5,071

913
1,663
1,553

942
5,309
1,019
1,533
1,364
1,393
5.791
1.010
1.817
1.544
1.420
6.253
1.192
1.914
1.643
1.505

669
63

167
175
264
878113
293
303
169
95999
250372
238
992
218265
268
242
920

75
270
281
294

1.093
109
378
406
201
942
110
422
267
143

1,262
131
341
327
462

1.366
235
429
284
418

1.203
169
417
336
282

1.731
339
486
487
419

1,885358
518
476
533

2,122553
520537
512

2,498
516
491
854
637

Z573
497
697
628
751

2,675
520625
861
669

2.952
617
795
896
644

2.935
788
794
674
678

3,171
674
943
828
727

3,551
839
874
795

1.043

621
84

240
196
101
927116
316
289206
814
103
249
296166
729

83
235
279
132
926
100
334
337
155
850
103
368
251
127

1,178
185
447
391
155

1,112
100
397
363
252

1,255
101
446
433
275

1.499
184
623
511
180

1,252
254
335
375
288

1,287
202307480
298

1,129151
315400
263

1,336188
220
544
384

1,326
195
437
423
271

1,656
302
418
486
450

1,501
254
413536
298

1,990
298
605
542
546

2,236
375
666
716
480

2.281
463
605
622
591



Expend i tur e s for Resident ial Improvement s and Repairs by Property T y p e , Quarterly 1962-1998Not S e a s o n a l l y A d j u s t e d in M i l l i o n s o f D o l l a r s
1 to 4 Unit Owner Occupied

Total Maintenance Tota lExpenditures and Repairs Improvements Addi t i on s Alterations Outside MajorAdds/Alt s Replacements

1973First QuarterSecond QuarterThird QuarterFourth Quarter
1974First QuarterSecond QuarterThird QuarterFourth Quarter
1975First QuarterSecond QuarterThird QuarterFourth Quarter
1976First QuarterSecond QuarterThird QuarterFourth Quarter
1977First QuarterSecond QuarterThird QuarterFourth Quarter
1978First QuarterSecond QuarterThird QuarterFourth Quarter
1979First QuarterSecond QuarterThird QuarterFourth Quarter
1980First QuarterSecond QuarterThird QuarterFourth Quarter
1931First QuarterSecond QuarterThird QuarterFourth Quarter
1982First QuarterSecond QuarterThird QuarterFourth Quarter

12.0762,2723,215
3.5073.083

14.7912,7004.084
4,525
3.481

16,714
2.677
5.029
5.212
3.795

20.231
3.589
6.203
5.329
5,109

22.9504,393
6,234
7,267
5,056

26.294
3,876
7.592
8.201
6.625

30,171
5,360
8.258
9.143
7,410

34,116
6.4989,3559.536
8,727

32,2365.663
8.929
9.972
7.672

31,781
5.220
8,873
8,787
8,900

4,037
660

1.115
1.327935
4.547

845
1.330
1.398

974
4.901

723
1.372
1.630
1,176
5.842
1.064
1.717
1.854
1.207
6,223
1.210
1,807
1,835
1.371
6,980

986
2,216
2,156
1,622
8.256
1.186
2.322
2,770
1.978
8.223
1.347
2.279
2.638
1.960
8,468
1,463
2.292
2.789
1,923
9.354
1.635
2.475
2.845
2,399

8,040
1.612
2.100
2.180
2.148

10.244
1,855
2,754
3,128
2.507

11.813
1,954
3,658
3.583
2,619

14,389
2,525
4.486
3,476
3,902

16.727
3.184
4.426
5.432
3.685

19.314
2.889
5.377
6.044
5.003

21,916
4.175
5,935
6.374
5.432

25,892
5,151
7.076
6.898
6.767

23.768
4.200
6.637
7,182
5,749

22,427
3,585
6,398
5,943
6,501

5.887
1,2691,577
1.468
1,574
6.8191,235
1.8341,863
1.887
8,898
1,508
2,645
2,7851,960

10.624
1.8833,421
2,260
3,059

12,484
2,411
3,439
3.914
2.719

13.442
1.970
3.795
4.261
3.415

15.305
3,110
4,152
4,256
3.788

18.479
3.838
5,1594.679
4,803

17.012
3.259
4.747
4.757
4.250

15,688
2,696
4,663
3,798
4.530

1.085
174
406311
194

1.332186
370
361
415

1,747
140
422
765
419

2,996
374824
620

1.177
2,126

253
821
581
471

2.880
521
667
940
753

2.581
477
963
508
632

3.738
485
8591.307

1,086
2,788

509
529
926
825

2,229
352
756
610
511

3.694
987784
668

1.254
4.133

900
1.0061.040
1.187
5.259
1.1361,595
1,324
1,204
5,4451,1811,592
1,166
1.506
7,529
1,762
1,634
2,259
1,874
6,696
1.205
1,776
2,118
1.597
7.994
2,078
1.502
2,262
2,152
9,406
2.096
2,340
2,074
2.897
9.330
2.410
2,397
2.101
2,422
8,760
1,616
2.261
1.998
2.885

1.108
108
387
489125

1,354
149
458462
285

1.892
231
629695337

2,183328
1,005

474
376

2.828397
984

1.074
374

3.866
245

1.352
1,204
1,065
4,730

554
1,686
1.4861,004
5.336
1.257
1.960
1.298

820
4,895

340
1,821
1,730
1.003
4.699

728
1.646
1,191
1,134

2,152
343
523
712574

3,425
620920

1,265
620

2,914
446

1,013
798658

3.765642
1.066
1,215

843
4,243

773
987

1,518
966

5,872
919

1.581
1,783
1,588
6,611
1.065
1,7832,118
1.645
7,413
1.3131,917
2.219
1,964
6.756

941
1,890
2,425
1,499
6.739

889
1,735
2,144
1,971



E x p e n d i t u r e s for Res ident ia l Improvement s and Repair s by Proper ty T y p e , Quarterly 1962-1998Not S e a s o n a l l y A d j u s t e d in M i l l i o n s o f Dol lar s
1 to 4 Unit Owner Occupied

Total Maintenance Tota lExperxf i tures and Repairs Improvements Additions Alterations Outside MajorA d d s / A l t s Replacements

1983First QuarterSecond QuarterThird QuarterFourth Quarter
1984fir* QuarterSecond QuarterThird QuarterFourth Quarter
1985First QuarterSecond QuarterThird QuarterFourth Quarter
1986First QuarterSecond QuarterThird QuarterFourth Quarter
1987Frst QuarterSecond QuarterThird QuarterFourth Quarter
1988First QuarterSecond QuarterThird QuarterFourth Quarter
1989First QuarterSecond QuarterThird QuarterFourth Quarter
1990First QuarterSecond QuarterThird QuarterFourth Quarter
1991First QuarterSecond QuarterThird QuarterFourth Quarter
1992First QuarterSecond QuarterThird QuarterFourth Quarter

34.358S.S48
9.520

12.233
7.058

46.631
7.02912.982

14.104
12.517
50.810

9.55013.752
14.01613.492
57.722
9.960

15.86017.497
14.406
58.094
10.460
15.776
18.153
13.705
65.445
10.395
20.128
19.161
15.761
62.838
11.533
16,694
19,302
15.309
63.287
13.01616.920
18.311
15.040
61.913
10.690
18.356
19.008
13.858
69.859
12.678
21.816
18.369
16.998

9.481
1.598
2.724
3.110
2.049

16.3912.543
4.872
4,982
3,994

17.475
2.886
5.283
5,034
4,272

17,506
3.462
4.677
5,1014.267

18.374
3.794
4,529
4,925
5.126

19.918
3,887
5.612
5,661
4,758

19,886
3,757
4.300
6.0865.743

22.850
4.710
6.146
6.435
5.559

25.107
5.079
6.811
7.638
5.579

24.921
4.629
7.888
7,467
4.939

24.877
3.950
6.796
9.123
5.009

30.241
4.4868.109
9.122
8.523

33.3356.664
8.469
8.982
9.220

40.216
6.498

11.183
12.396
10.140
39.720

6.666
11.247
13.227
8.579

45.527
6.50814.516

13.500
11.003
42.952

7.777
12.393
13.216

9.566
40.436

8.305
10,774
11.876

9,481
36.806

5,611
11,545
11.371

8.279
44,937

8,050
13,928
10,900
12.059

17.280
3.086
4.948
6,159
3.087

23,4163,714
6,238
7,006
6,458

23,448
5,056
5,994
6,506
5,892

31.217
5,101
8.932
9,187
7,998

31,999
5,5799,000

10,578
6,842

35,654
4,772

11.654
10.525
8.704

32.674
6.118
9.287

10.0027.267
29.804

6,446
7.978
8.500
6.880

26,684
4.093
9.263
7.800
5,528

34.827
6,526

10,566
8,289
9,446

4.277
268

2.353
1.196

460
5.320972916
1.861
1,572
3.402

563
1.025979

836
6.401

889
1,992
2.013
1.507
8.189
1.146
2.3962.960
1.687
9.264

836
3.534
3.001
1.894
6.464
1.406
1,438
2.108
1.512
7,196
1,877
1,656
£362
1,301
6,831

559
2,647
2,594
1,031
6,226
1,492
1.625
1.829
1.281

9,569
2.272
1.950
2.982
2.366

11.667
2.209
2.886
2.985
3.587

13.530
3.770
2.818
3.256
3.687

16.467
3.520
4.1093.570
5.268

16,297
3.005
4.402
4.950
3.940

18.299
2.582
5.139
5.806
4.771

17,636
3,676
5,191
5.065
3.704

17,258
3,950
4,584
4.293
4,431

13,887
2,787
4,581
2.994
3,526

19.753
4.238
5.429
3.965
6.121

3.434
546
646

1.981261
6,428

5332.436
2.160
1,299
6.515

723
2.151
2,2711,370
8,350

693
2,831
3,604
1.223
7,513
1,428
2,201
2.668
1,215
8,091
1.354
2.981
1.717
2.039
8.573
1.036
2.657
2.829
2.051
5,350

620
1,737
1.845
1,148
5,966

747
2,034
2.213

971
8.848

796
3.512
2.496
2,044

7,597
863

1.848
2.964
1.922
6.825

772
1,872
2,116
2,065
9,887
1,608
2,475
2,476
3,328
8,999
1,397
2,251
3.209
2,142
7,721
1.087
2.247
2.649
1.737
9.873
1.737
2.862
2.975
2,300

10.278
1.658
3.107
3.214
2.299

10,632
1,859
2,796
3.376
2,601

10,122
1,518
2,282
3,570
2.751

10,110
1,523
3,362
2,611
2,614



E x p e n d i t u r e s for Res ident ia l Improvemen t s and Repairs by Property T y p e , Quarterly 1962-1998Not S e a s o n a l l y A d j u s t e d in M i l l i o n s o f D o l l a r s
1 to 4 Unit Owner Occupied

Total MaintenanceExpenditures and Repairs Improvements

1993First QuarterSecond QuarterThird QuarterFourth Quarter
1994First QuarterSecond QuarterThird QuarterFourth Quarter
1995First QuarterSecond QuarterThird QuarterFourth Quarter
1996First QuarterSecond QuarterThird QuarterFourth Quarter
1997First QuarterSecond QuarterThird QuarterFourth Quarter
1998First QuarterSecond QuarterThird QuarterFourth Quarter

72.882
12.197
19.33022,140
19,216
81.737
14,262
23,342
22.809
21.323
78.58314,657
23.799
21.597
18.530
80,070
14,160
21.866
25.093
18,951
85.305
14.933
23.621
27.081
19,671
90.209
15.760
26.809
25.469
22.171

22.133
3.430
5,841
6.915
5,948

25.175
4,326
6,5537.380
6.915

26.262
4,600
7,932
6.768
6.962
21,687

3,371
6,265
6,587
5,464

26,626
3,754
7,398
9,453
6,021

25,998
4.480
7,331
8.107
6.079

T o t a lcements

50,7498,76713.489
15.225
13.268
56.562

9,93616,789
15.429
14.408
52,32110,057
15,867
14,829
11,568
58,383
10.789
15.601
18.506
13.487
58.67911.178
16,223
17,628
13,650
64,211
11,280
19,478
17,361
16,092

Addit ions andAlterations

36.549
6.412
9.446

11.4039,288
40.693

8,142
12.878
10.629
9,045

33.9726.848
10.573
9.292
7,259
40.330

7.415
11,407
11,879

9,628
41,079

8.123
11,826
11,4959.635
42.695

8,324
13,882
10.609

9,879

Addit ions

11,519
1.191
3.0403,796
3,492
8,793
i4372,962Z2O6
1,189
6,576517
2,904
2,325

829
10,276

1,741
2.739
3.150
2,645
8.8381,375
2,767
2.953
1.743
8,805
1.620
3.252
1.612
2.321

Alterations

18,5144,4224,072
5,2034.817

22,996
4,277
6,472
5,923
6,325

19,1765,149
5,521
4.1204,387

21,667
4,721
6.746
5,757
4.444

23.8175,740
5,282
6.268
6.527

24.818
5,028
8,096
5,600
6,094

Outside MajorAdds/Alt s Replacements

6,516799
2.3342,404

979
8,904
1,429
3,444
2,500
1,531
8.2211.183
2.148
2,8472,043
8.387954
1.922
2.9722,539
8.424
1,008
3.7772.274
1.365
9,072
1.676
2,534
3,397
1.464

14.200
2.355
4.043
3.822
3.980

15.869
1.794
3.912
4.800
5.363

18.348
3.208
5.295
5.S37
4,309
18.0533.374

4.194
6.627
3.859

17,600
3,055
4.397
6,134
4.014

21,517
2.955
5,596
6,753
6.213



Expend i tur e s for Residential Improvement s and Repairs by Property T y p e , Quarterly 1962-1998Not S e a s o n a l l y A d j u s t e d in M i l l i o n s o f Dol lar s
1 Unit Owner Occupied

Expenditures and Repairs

1962First QuarterSecond QuarterThird QuarterFourth Quarter
1963First QuarterSecond QuarterThird QuarterFourth Quarter
1965First QuarterSecond QuarterThird QuarterFourth Quarter
1966First QuarterSecond QuarterThird QuarterFourth Quarter
1967First QuarterSecond QuarterThird QuarterFourth Quarter
1968First QuarterSecond QuarterThird QuarterFourth Quarter
1969First QuartetSecond QuarterThird QuarterFourth Quarter
1970First QuarterSecond QuarterThird QuarterFourth Quarter
1971First QuarterSecond QuarterThird QuarterFourth Quarter
1972First QuarterSecond QuarterThird QuarterFourth Quarter

6.0361.1101.7611,7761.389
6,7601,074
1.904
2,1351,647
7,033
1,293
1,925
2,190
1.625
7,133
1.326
1,691
2.476
1.640
7,024
1,091
2,135
2.0341,764
8,089
1.288
2,3222.676
1,803
8,594
1,475
2,718
2,764
1,637
9,469
1,615
2,854
2,710
2,290

10,234
1,729
3.089
3.053
2.363

11.128
2.116
3,227
3.124
2.661

inanceRepairs

2,313
443
693695
482

2.401
427
668
743
563

2,382469
680
704
529

2.067
390627
669
381

1,935
333
572
595
435

2,350
327
668
838
518

2,469
391
762
815
500

2,753
385864
929
576

2.853
462
812
980
599

3.193
546
879

1.083
685

TotalImprovements

3.7236671.0681,081
907

4,359
6471,236

1,392
1.084
4,651

824
1,245
1,486
1.096
5,066

936
1,063
1,807
1,259
5.089

758
1.563
1.439
1.329
5.739

961
1.655
1.838
1,285
6.125
1,084
1.955
1,949
1,136
6,716
1.230
1,990
1,781
1,715
7.381
1.267
2.277
2.073
1.764
7.935
1.570
2,349
2.040
1.976

Addit ions andAlterations

2.706449803
779
675

3.256
505955981
815

3.658
692962

1.155
849

3.928772
871

1.318
966

3.994
607

1.182
1.1221.084
4.315

688
1.269
1.433

925
4.740

852
1.578
1.445

865
4,973

946
1,461
1.281
1,285
5,366

906
1,703
1,418
1,339
5,809
1,137
1.782
1.482
1.408

Addit ions Alterations Outside MajorAdds/Alt s Replacements

59661157167211
785

89256
291149
915

98
250
360
207
992218
265
268
242
828

64
238
238
288

1.054
109
353
402
190
920
109
407
263
142

1.206
129
329
319
429

1.275
189
429
247
410

1.117
168
397
298
253

1.548
308
434
433
373

1.585
309399
414
463

1.986
493495
515
483

2.252
472
395
782
604

2.303
453
629
563
658

2.487
477
574
827
609

2,676
562
737
796
581

2,695
720
750616
610

2.890
619
861
750
660

3,249
788
785
692
984

562
80

212
179

91
886
107
300
276
203
757
101
217
280
159
683

83212
269
120
863

90
314
321
138
775
102
342
205
125

1,144
182
434
386
143

1,072
96

383
347
246

1,201
98

413
421
270

1,443
181
600
492
171

1.017
218
265
302
232

1,103
142
281
411
269
993
132
283
331
247

1.138
164
192
488
293

1,094
151
381
317
245

1,424
273
386
40E
360

1.384
231
378
504
271

1.742
284
528
500
430

2.015
361
574
655
425

2,127
433
568
558
568



E x p e n d i t u r e s for Residential Improvement s and Repairs by Proper ty T y p e , Quarterly 1962-1998Not Sea sona l ly A d j u s t e d in M i l l i o n s of Dollars
1 Unit Owner Occupied

Tota l MaintenanceExpenditures and Repairs Total Addit ions andImprovements Alterations Addit ions Alterations Outside MajorAdds/Alt s Replacements

1973First QuarterSecond QuarterThird QuarterFourth Quarter
1974First QuarterSecond QuarterThird QuarterFourth Quarter
1975First QuarterSecond QuarterThird QuarterFourth Quarter
1976First QuarterSecond QuarterThird QuarterFourth Quarter
1977First QuarterSecond QuarterThird QuarterFourth Quarter
1978First QuarterSecond QuarterThird QuarterFourth Quarter
1979First QuarterSecond QuarterThird QuarterFourth Quarter
1980First QuarterSecond QuarterThird QuarterFourth Quarter
1981First QuarterSecond QuarterThird QuarterFourth Quarter
1982First QuarterSecond QuarterThird QuarterFourth Quarter

11.297
2.1242.962
3,323
2.888

13.578
2.557
3.684
4.133
3.204

15.6842.465
4,703
4.963
3,553

18,854
3.420
5.897
4.704
4.834

21,761
4,112
5.968
6.886
4.796

24.189
5.080
7.926
8.508
6.766

28.280
5.080
7.926
8.508
6.766

31.481
6.261
8.201
8.962
8.057

30.201
5.479
8.184
9.372
7.165

29.779
4.809
8.530
8,223
8,217

3.620
605
994

1,204817
4.031

7681.180
1.165

918
4,540

673
1.232
1.542
1.093
5.217
1.017
1.5551.531
1,114
5.7051.094
1.631
1,679
1,301
6.427
1,079
2,162
2.507
1,855
7.603
1.079
2,162
2,507
1,855
7,532
1.2682.057
2.386
1.821
7,844
1,347
2.157
2.531
1,809
8.637
1.482
2.321
2,615
2.220

7,6771,518
1,968
2,1192,071
9.5471,788
2.504
2,968
2,286

11,143
1.792
3.470
3.4212.460

13.638
2.403
4,3423.173
3.720

16.0563.018
4.337
5.207
3.495

17,7624.0015.763
6.001
4,911

20,677
4,001
5,763
6,001
4.911

23,948
4.993
6 . 1 ' 5
6.5766,235

22,357
4.132
6.027
6.841
5,357

21,142
3,327
6,210
5,6085.997

5,688
.195,544
,435
,513

6.441,195
,666.799

1.781
8,4581,388
2,517
2.664
1,889

10.2311,828
3.299
2,137
2,968

12.015
2.248
3.386
3.7482.632

12.624
3.029
4.071
4.072
3,505

14,677
3,029
4,071
4,07?
3,505

17,244
3,740
4,518
4.563
4.423

15.970
3.194
4.262
4.523
3.991

14.781
2,515
4,555
3.544
4,167

1.070173402
310186

1,328185369
361
413

1.680
140416
707417

2,925
374
767
607

1.177
2.062

193
819
581
469

2,809
476955
505
616

2,552
476
955505
616

3.444
485
5671.3061.086

2.695
509
519845
822

2,144
352
756572
463

3,543
926
769
6461,203

3,789
863
865
978

1.083
4,945

,016
,515
,265
.149
.181
.135
.549

1.063
1.434
7.170
1.678
1.592
2.1071.794
6.181
2.004
1,458
2.088
1,939
7.489
2,004
1.458
2,088
1,939
8,604
2,010
2.068
2.001
2.525
8.766
2.347
2,230
1.958
2,231
8,037
1,437
2.188
1.816
2.596

1.075
97374

479
125

1.324
147
432
460
285

1.832
231
586
693
323

2,125
319
983
467
357

2.783
376
976

1.061370
3.634

549
1.658
1.480

949
4,637

549
1.658
1.480

949
5,196
1,245
1.883
1.256

812
4,510

338
1.513
1.721

938
4.601

726
1.611
1,156
1,108

1,989
323
424
684
558

3,106593838
1,169

506
2.685404

954
757
570

3,407
575

1.0431,037
752

4.042
770951

1.458
863

5,138
972

1,692
1,929
1,406
6.000

972
1.692
1.929
1.406
6.705
1.253
1.627
2.013
1.812
6.387

939
1,766
2.317
1.365
6.361

812
1.655
2,064
1,830

10



E x p e n d i t u r e s for Res id en t ia l Improvement s and Repairs by Proper ty T y p e , Quarterly 1962-1998
Not S e a s o n a l l y A d j u s t e d in M i l l i o n s o f D o l l a r s

1 Unit Owner Occupied

Total MaintenanceExpenditures and Repairs Additions Alterations Outside MajorAdds/Alt s Replacements

1983First QuarterSecond QuarterThird QuarterFourth Quarter
1984First QuarterSecond QuarterThird QuarterFourth Quarter
1985First QuarterSecond QuarterThird QuarterFourth Quarter
1986First QuarterSecond QuarterThird QuarterFourth Quarter
1987First QuarterSecond QuarterThird QuarterFourth Quarter
1988First QuarterSecond QuarterThird QuarterFourth Quarter
1989F i s t QuarterSecond QuarterThird QuarterFourth Quarter
1990First QuarterSecond QuarterThird QuarterFourth Quarter
1991First QuarterSecond QuarterThird QuarterFourth Quarter
1992First QuarterSecond QuarterThird QuarterFourth Quarter

32,5245,334
9.048

11.530
6.612

43.781
6.59011.956

13.443
11.792
47.742
8.49013.091

13.475
12.686
54.2989.23115,164
16,406
13,498
54,791
10,001
15,045
17.043
12,702
60.8229,362
18.683
18,058
14,719
59,85811,140
16.015
18.569
14,134
59,683
12,507
15,844
17,213
14.119
58,083

9.572
17.315
18,007
13,189
67,316
12,018
21,084
17,718
16.496

8,650
1,419
2.432Z873
1,926

15.092
2.3494.4394.632
3,672

16,0912.473
4.932
4.668
4.018

16.514
3.229
4.458
4.768
4.060

17,552
3.662
4,271
4,6564.962

17.921
3,386
4,980
5,178
4,377

18.234
3.576
3.948
5.650
5.060

21,031
4.390
5.670
5.730
5.241

23,645
4.528
6.538
7.272
5.307

23,802
4,372
7.475
7,220
4.735

23,874
3,915
6.615
8,6574,686

28,689
4.241
7.517
8.812
8.120

31.6516.017
8.160
8.807
8.668

37,7846.002
10.706
11.6389.438
37.239
6.339

10.774
12.387
7.740

42.901
5.975

13.703
12.881
10,342
41.625

7,564
12.068
12,920

9.074
38,652

8.117
10.174
11.483
8.878

34,438
5,044

10,776
10,736

7,882
43,514

7,646
13,610
10.498
11.760

16.915
3.054
4.913
5.9812.967

22,3493,5215.9136,814
6,101

22,357
4,542
5,821
6.415
5.579

29,261
4,6968,654
8,486
7,425

29.883
5.274
8.569
9,858
6.182

33,614
4,383

10,898
10,147
8,182

31.648
5,922
9,045
9,750
6,931

28.491
6,272
7,485
8,2936,441

25.303
3.619
9.024
7.507
5.153

33,783
6.287

10,304
8.011
9,181

4.277
268

2.353
1.196460
5.1509539151.762
1.520
3.361

563
1.025

979
794

5.972
8891,927

1.857
1.299
7.8821.087
2.379
2,859
1.556
8.843836
3.273
2.867
1.868
6.318
1.335
1.376
2.095
1.512
7.1881.877
1.651
2.359
1,301
6,666

473
2,619
2,543
1,031
6,220
1,492
1.619
1,829
1,281

9.310
2.239
1.926
2.878
2,267

11.010
2.045
2.641
2.934
3.390

12,597
3.2562,668
3.211
3.462

15.119
3,116
3.970
3.118
4.916

14.748
2,794
4,020
4,523
3,410

16.948
2,413
4,688
5.572
4.276

16.850
3,551
5.100
4.828
3.371

16,012
3,782
4,113
4.112
4,005

12,726
2,401
4,398
2,776
3,151

18,866
4,047
5,245
3,693
5.881

3,328
546
6351,907
240

6,189
523

2.356
2,118
1,192
6,399

723
2,128
2,225
1,322
8.170

692
2,757
3,512
1,210
7,253
1.393
2,170
2,475
1,215
7.822
1,138
2,937
1,708
2.039
8,480
1,036
2,569
2.827
2.048
5.292

613
1.721
1.823
1,135
5.911

745
2.007
2,188

971
8,696

748
3,440
2,490
2,019

6.959
862

1.702
2.676
1.719
6.341720
1.604
1.998
2.019
9.294
1,475
2,338
2.392
3.089
B.S231.306
2.052
3.152
2.013
7.356
1.065
2.205
2.529
1.558
9.287
1.589
2.805
2,733
2.160
9,977
1.642
3.023
3.169
2,143

10.160
1.844
2.690
3.1892.437
9,134
1,424
1,752
3,229
2,729
9,731
1,359
3.306
2,487
2,580
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Expend i tur e s for Res iden t ia l I m p r o v e m e n t s and Repairs by Property T y p e , Quarterly 1962-1998Not S e a s o n a l l y A d j u s t e d in M i l l i o n s o f D o l l a r s
1 Unit Owner Occupied

1993First QuarterSecond QuarterThird QuarterFourth Quarter
1994First QuarterSecond QuarterThird QuarterFourth Quarter
1995First QuarterSecond QuarterThird QuarterFourth Quarter
1996First QuarterSecond QuarterThird QuarterFourth Quarter
1997First QuarterSecond QuarterThird QuarterFourth Quarter
1998First QuarterSecond QuarterThird QuarterFourth Quarter

TotalExpenditures

70.74611.91218.803
21.555
18.476
77.270
13.69321.212
21.69020.675
75,362
14,110
23.046
20.39317.814
76.094
13.814
20,535
23,734
18.011
82.21614.273
22.719
26,272
18.952
87.243
15,323
25.938
24.722
21.260

Maintenanceand Repairs

21,1753.2875.595
6.6645,629

24.241
4,138
6,2407,109
6,755

25.076
4.524
7,5806.499
6.474

20.192
3.2205.917
5.9365,119

25.5373,548
7,079
9.1995.711

25.094
4.316
7.1357.8735,770

TotalImprovements

49,5718,62513.208
14.89212.847
53,0309,555
14,973
14,582
13,920
50.286

9.585
15.466
13.894
11.340
55,90310,594
14.619
17,798
12,892
56.679
10.725
15.641
17,07313.241
62.149
11,007
18.803
16.849
15.490

Addit ions andAlterations

35.7986.298
9.298

11.1269.076
37.946

7,778
11,23710.1188.814
32.538
6.684

10,313
B.4467.095

38.8477.269
10.63411,540
9,404

39.467
7.72511.262

11.045
9.435

41,342
8,17313,299

10.3449,525

Addi t i on s Alterations Outside MajorAdds/Alt s Replacements

11,5011,1913,0293,7893,492
8,360
2,321
2.6482.2061,184
6.507

517
2,869
2.291829

10.235
1,7412,706
3,142
2,645
8.3651.375
2.6032,643
1,743
8,784
1,620
3.252
1.612
2.300

17.828
4.3083,966
4,9444,610

21.527
4.0865.816
5.462
6.164

17,9345,062
5.311
3,317
4,243

20.4714.594
6.139
5.490
4,248

22,806
5.375
4,905
6,172
6,355

23.602
4.903
7,556
5,338
5.805

6.469799
2.3032.393

974
8.059
1.371
2.772
2,450
1.466
8,097
1,105
2.132
2.837
2.023
8.141

935
1.788
2,908
2,511
8.296

975
3.754
2.230
1.337
8.956
1,650
2.491
3,395
1,420

13.7732.327
3,9103.765
3,771

15,084
1,777
3,736
4.464
5,106

17,748
2,901
5,154
5,448
4,245

17,056
3,324
3.985
6.2593.488

17.2123,000
4.379
6.0283,806

20,8072.834
5.5036.5055.965
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E x p e n d i t u r e s for Residential Improvemen t s and Repairs by Proper ty T y p e , Quarterly 1962-1998Not Sea sona l ly A d j u s t e d in M i l l i o n s of Dol lar s
Rental, Vacant and Seasonal Properties

Expenditures and Repairs

1962First QuarterSecond QuarterThird QuarterFourth Quarter
1963First QuarterSecond QuarterThird QuarterFourth Quarter
1965First QuarterSecond QuarterThird QuarterFourth Quarter
1966First QuarterSecond QuarterThird QuarterFourth Quarter
1967First QuarterSecond QuarterThird QuarterFourth Quarter
1968First QuarterSecond QuarterThird QuarterFourth Quarter
1969First QuarterSecond QuarterThird QuarterFourth Quarter
1970First QuarterSecond QuarterThird QuarterFourth Quarter
1971First QuarterSecond QuarterThird QuarterFourth Quarter
1972First QuarterSecond QuarterThird QuarterFourth Quarter

3.9197781,180953
1,008
3,555840759
1.039

917
3.692

976851
1,006859
3,757

691
804

1.223
1.040
3,733

816
1,026989

902
3,737

777942
1,075944
4,104

673
840

1,423
1,167
4,322

904
1,115
1,233
1,070
5.098

883
1,185
1.687
1,344
5.397

894
1.350
1,757
1.395

stance Total Addi t ions andtepairs Improvements

2.011
495
497
517
502

2.135
511
481
600
543

2.273
618
545
608
502

2,425
503573
693
656

2,221
480
574
611
557

2.494
493
661
719
621

2,621
482
588
845
706

2,746
601
692
790
661

3,187
568
778

1,050792
3,150

589
789952820

1.908
283
683
436
506

1,420
329
278
439
374

1.419358306
398
357

1,332
188231
529
384

1,512
336
453
378
345

1.243
284
281
356
322

1.483
191
253
578
461

1.576
302
422
443
409

1,911
315
407
637
552

2,246
305
561
805
575

Alterations

1,421168555288
410

1.000
248
176
319
257
841
194
167
262
218
757
104121
307
225
902
226
294
200182
696
170
177
173
176
814

88
156
310
260
937
174
284
256224

1.027
153
222
350
301

1.273
137
400
493
241

Addit ions Alterations Outside MajorAdds/Alt s Replacements

2213146
60
84

264
51
27
88
98

250
56
35
38

121
210

185642
95

226
60
50
64
51

168( N A )
( N A )( N A )
( N A )
152

17
42
58
35

149
( N A )
( N A )
( N A )( N A )
319

( N A )( N A )
( N A )
( N A )

175
( N A )
( N A )
( N A )
( N A )

891
108
378
127
278
539
143
114
154
128
43892

98
182

66
397

6032
215

90
546
130
210

94
111
402

( N A )( N A )
( N A )( N A )
457

62
88

119
189
604

( N A )
( N A )
( N A )
( N A )
529

( N A )( N A )( N A )( N A )
896

( N A )
( N A )
( N A )
( N A )

309
29

131
101

48
197

54
35
77
31

153
46
34
42
31

150
26
33
49
41

131
35
34
41
20

126
( N A )
( N A )( N A )
( N A )
204

9
27

132
37

185
( N A )
( N A )( N A )
( N A )
179

( N A )
( N A )
( N A )( N A )
202

( N A )
( N A )
( N A )
( N A )

487
115
128
148

96
420

81
102
120
117
578
164
139
136
139
576

84
110
222
159
610
110
158
178
163
547
114
104
183
146
669
103

96
269
201
639
128
138
187
185
884
162
184
287
251
974
168
161
312
334
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Expenditures for Residential Improvements and Repairs by Property T y p e , Quarterly 1962-1998Not S e a s o n a l l y A d j u s t e d in M i l l i o n s o f Dol lar s
Rental, Vacant and Seasonal Properties

Experefi tures

1973First QuarterSecond QuarterThird QuarterFourth Quarter
1974First QuarterSecond QuarterThird QuarterFourth Quarter
1975First QuarterSecond QuarterThird QuarterFourth Quarter
1976First QuarterSecond QuarterThird QuarterFourth Quarter
1977First QuarterSecond QuarterThird QuarterFourth Quarter
1978First QuarterSecond QuarterThird QuarterFourth Quarter
1979First QuarterSecond QuarterThird QuarterFourth Quarter
1980First QuarterSecond QuarterThird QuarterFourth Quarter
1981First QuarterSecond QuarterThird QuarterFourth Quarter
1982First QuarterSecond QuarterThird QuarterFourth Quarter

6.436
1.1751.461
1.980
1.820
6.323
1.412
1,2791,8861,746
8,525
1,6351,8382.391
2,662
8.803
2,067
2,413
2,1362,188
8.330
1,509
2,402
2,314
2.106

11,167
2.406
3.1552,9722,633

12.0602,309
3,4972.930
3,264

12,222
2.719
3,179
3.446
2,879

14,115
3.060
3.906
3,634
3,515

13.510
2.9663.962
2.852
3,730

ma neeiepairs

3.887609989
1.162
1.126
3,943

855
895

1.028
1,165
4.857
1,036
1,105
1,190
1.525
5.537
1,147
1.631
1,463
1,296
5,121
1,1441,265
1,443
1.270
5.9291.156
1,3331,814
1,625
6,6941,385
1.830
1.664
1.815
6.963
1,638
1,909
1,693
1,723
7,554
1.478
2,065
2,230
1,781
7,455
1.697
2.036
1,752
1,971

TotalImprovements

2,549
566
471
818694

2.378
557383
857581

3,668599
733

1,200
1.136
3.266

920
782
673
891

3,209
3641,137
871836

5.238
1.2501.8221.157
1,009
5,365

924
1,667
1,326
1.448
5.259
1,080
1,270
1,752
1,156
6,561
1.582
1,841
1,404
1,734
6.054
1.270
1.926
1,100
1.759

Addit ions andAlterations

1,499377209598
315

1.242
178172
579312

2.099367
479
586
667

1,690
587
346296
462

1,753141
859376378

3.016685
1,297

567468
2.980

399
1.172

709
701

2.856
433
716

1.065
642

3.402
842
985
620
955

3.087565
1,267

466
789

Addit ions Alterations Outside MajorAdds/Alt s Replacements

2751293038
79

1970
2011265

224
54
17
66
86

497
118

55
99

225
529

1
323

89115
832
100
541

68
123
699

16
444
105
134
445

13
206

79
146
376

12
142

22
201
412

35
112

85
179

1.000
227
132
471
170
704
15370331
150

1.585
270387
459
469
922
430
226
143
123
976
121
428
186
241

1.747
532
719
248
248

1,648
357
519
349
423

1,787
271
360
750
405

2.617
778
736
526
575

1.951
414
937
220
380

224
21
47
89
67

341
26
82

136
97

290
43
75
61

112
271

3864
54

114
249

19
108
101

21
436

53
38

250
96

633
26

209
254
143
624
148
150
235
90

408
52

107
71

179
724
115
218
161
229

1.050
189
262
220
379

1.137
378211
278270

1.570
232
254
615
469

1,576
333
436
377
430

1,456
223
279
496
458

2,222
566
524591542

2.385
525
495
617
747

2,403
647
554
687514

3,159
740
856
784
779

2.968
705
659
634
970

14



Expendi ture s for Residential Improvement s and Repairs by Property T y p e , Quarter ly 1962-1998Not Seasonal ly A d j u s t e d in M i l l i o n s of Dollars
Rental. Vacant and Seasonal Properties

Total MaintenanceExpenditures and Repairs Total Addit ions andImprovements Alterations Addi t i on s Alterations Outside MajorAdds/Alt s Replacements

1983First QuarterSecond QuarterThird QuarterFourth Quarter
1984First QuarterSecond QuarterThird QuarterFourth Quarter
1985First QuarterSecond QuarterThird QuarterFourth Quarter
1986First QuarterSecond QuarterThird QuarterFourth Quarter
1987First QuarterSecond QuarterThird QuarterFourth Quarter
1988First QuarterSecond QuarterThird QuarterFourth Quarter
1989First QuarterSecond QuarterThird QuarterFourth Quarter
1990First QuarterSecond QuarterThird QuarterFourth Quarter
1991First QuarterSecond QuarterThird QuarterFourth Quarter
1992First QuarterSecond QuarterThird QuarterFourth Quarter

14.9373.3393.317
3.900
4.381

23.1534.866
7.5586.092
4.637

29,457
6,385
6.053
7,690
9.329

33.5517.582
7.214

11,1067,649
35,992

7,560
8.007
9.559

10,866
35,672

8,115
8,620

11.121
7.816

38,053
7,816
7,895

11.58810.754
43.4879.295
10.394
11.843
11.955
35.615

8.157
6.548
9,833

11.076
33.875
5.980
8.620
9,218

10.057

8,647
1,9121,757
2,190
2,788

12.504
2.262
3.8073,903
2,532

17.883
4,3464,090
4,233
5.214

18.4654.141
3,558
6,217
4,550

19.8563.969
4,2995.342
6,247

20,967
5,260
4.804
6.527
4,375

22,803
4.427
5.162
7,010
6.204

28.454
5,620
6,576
7,883
8.375

24,733
6,151
4,997
6.0607,525

20.233
4,045
5,695
4,5035.989

6.290
1.427
1,560
1,710
1.593

10.6492.604
3.7512,190
2,104

11,574
2,0401.963
3.457
4.115

15.087
3,441
3,656
4.890
3.100

16,136
3.5913,708
4,218
4,619

14.705
2.855
3.816
4,5943.441

15,250
3.389
2.733
4.578
4.550

15.032
3,674
3,818
3.960
3.580

10.882
2,006
1.551
3,773
3.551

13.643
1,936
2,925
4.7154,068

2,991
815852
957
367

4.407
1.383
1.288

529
1.206
5.327517
1.138
1.521
2.151
7.390
1,5882,166
2.386
1.251
7.980
1.655
2.359
1.516
2,451
7,686
1.628
2.051
2,515
1.492
7,112
1,908
1.468
1.724
2.012
7.448
1,518
2.574
1.849
1.507
4,260

677
8G2

1.190
1.530
5.359

79B
908

2.134
1.520

462
25

302
103

32
688
164
453

34
37

564
2

34
175
352
976
155
138
373
311

1,369181
680
262
245

2,069
37

552
958522
364

856
241

32
1.364

2830
48

484
1.083

112
0

211759
557
160

21
314

61

2.104
723408
774
198

2.819
1,115

411
310
982

4.068
387
880

1.208
1.594
4.725964
1,746
1,334

682
5.345
1.229
1.399

946
1.771
4.404
1.382
1.063
1.210750
5,493
1,5191.3131.117
1.544
4.664
1.212
1.318
1.328

806
2.189

453
688
744
304

2.947
605
438
815

1.089

425
67

142
80

137
901
105
424
185
187
695
128
224
138
205

1.689
470
283
678
258

1,267
244
280
308
434

1.213
209
437
348
220

1,255
305
149
366
435

1.421
304
426
474
217
988
113
173
235
467

1.856
32

448
1.005

370

3.299
612
709
753

1,225
6.242
1.221
2.4621,661

898
6.247
1.523

825
1.9361,964
7,696
1,853
1.4912.504
1.849
8.155
1,9361,349
2.702
2.168
7.019
1.227
1.7652,079
1,949
8,1371.480
1.266
2.854
2,537
7.584
2.157
1.244
2,111
2.072
6.622
1.329

6902,583
2,020
8.283
1.1382,017
2.581
2.548
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Expendi ture s for Res ident ia l Improvement s and Repairs by Property T y p e , Quarterly 1962-1998Not S e a s o n a l l y A d j u s t e d in M i l l i o n s o f D o l l a r s
Rental, Vacant and Seasonal Properties

Total MaintenanceExpenditures and Repairs Total Addit ions andImprovements Alterations Addit ions Alterations Outside MajorAdds/Alt s Replacements

1993First QuarterSecond QuarterThird QuarterFourth Quarter
1994First QuarterSecond QuarterThird QuarterFourth Quarter
1995First QuarterSecond QuarterThird QuarterFourth Quarter
1996First QuarterSecond QuarterThird QuarterFourth Quarter
1997First QuarterSecond QuarterThird QuarterFourth Quarter
1998First QuarterSecond QuarterThird QuarterFourth Quarter

35,4237,512
9.093
9,388
9.430

33.2936.929
7.646
9,4899.230

33.100
7.120
7.34010.4578.183

34,850
6,956
7.725
8.99411.175

33.264
6.084
8.944
9.485
8.751

30.452
6.9338.897
7.6596,962

19.566
5,410
4.3524.498
5,306

17.7784.238
4.2584.510
4.772

15,7853.277
3.2815.502
3.726

15.3103.824
3.8313,180
4,475

11,949
2,369
3,471
2,960
3,149

13.3282.694
3,7853,4923,357

15.857
2.102
4.740
4.890
4.124

15.515
2.691
3.388
4.979
4.458

17.315
3.844
4.059
4.955
4,457

19.5393.132
3,894
5.814
6.699

21.314
3.715
5.473
6.525
5.601

17.123
4.238
5.112
4.167
3.605

9.248
1,307
2,418
2.764
£760
8.135
1.7581.640
2.611
2,126

10.7543.184
2.826
2.284
2.459

13.126
2.004
2,800
3,610
4.712

14,451
2,417
4,263
4.299
3,472

11,173
2.7453,790
2,345
2.293

1.238
86

BOB
177
167
854
289197
139230

1.361532
319319
191

1.760
155258
618
729

2.204
36

1.125
411
631

1.287
169
408
286
423

6,268
1.088
1,176
1,833
2,170
5,676
1,277

879
2,023
1.498
7.717
2.2862.101
1.733
1.596
8.397
1.65S
1.920
1.892
2.930
9.229
2.087
2.255
2.649
2.237
7.966
2.348
2.803
1,374
1.441

1.742132
433
754
423

1,605193
565
449
398

1.676
366
407
231
673

2.969
194621

1.101
1.053
3.019

293
883

1,240
603

1.920
228
579
684
429

6.609
795

Z3232.127
1.364
7.380

933
1.748
2.368
2.332
6.562

659
1.233
2.671
1,998
6,413
1,128
1.094
2,204
1,987
6.863
1.298
1,210
2,225
2,130
5.950
1,4931,322
1,822
1,312
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Table SI. Expendi ture s to Owner-Occupied Propert i e s by T y p e of Job: 1993 to 1998[ M i l l i o n s of dollars. Components may not add to t o t a l s because of f o u n d i n g ]
Type of Job'

Total
Additions

Decks and porches
Attacked garagesRooms

Alterations
Plumbing
HVACElectricalflooringKitchen remodelingBathroom remodelingKitchen and bathroom remodelingFinishing spaceInterior restructuringSidingWindows and doorsOther alterations

Outside Additions and Alteration
Detached buildingsPatios and terracesDriveways and walkwaysFencesOther outside additionsand alterations

Major Replacements
PlumbingHVACSidingRoofingDriveways and walkwaysWindowsDoorsOther major replacements

Maintenance and Repairs
Painting and paperingPlumbingHVACElectricalSidingRoofingFlooringWindows and doorsMaterials to have on handOther maintenance and repairs

HA Not applicable

18,514

6.516
577
520816

1,176
3,427

14,200

22,133

22,996

8,904
1,895775

468
1,280
4.486

1 5 . 8 S 9

25,175

Owner-Occupied
1993

72,882
11.519

1,856
2,290
7,372

J994
81,737

8.793
1.618
1,6185,556

1995
78,583

6,576
2,419
1,6882,468

1996
80.070
10.276

2.356
1.3126.608

1997
85.305

8,838
2,792

460
5,587

1998
90,209

8.805
1,658
1.690
5.458

19.176 21.667

8.221
1.271484814
1.447
4.204

18.348

8.387
1.868

983497
1.419
3.621

18.053

26,262 21,687

23,817

8.424
2,038
1,323
1.2091,524
2,329

17,600

26,626

24.818
877
955
528

1,791
1,564
2,246

630967
1,275

977848
5.858

656
1.591

796
2.202
1.379
3.643
1.470709
2,855
1,245

703
5,746

1,050
1,232

485
2,0001,716
2.501608
1,146
2,249

550359
5,280

771
1,940

720
2,952
2,038
2.609

8451.196
3,318

685538
4,055

1,547
1,902

542
2,5083,141
3,675

167
1.1853.187
1.134

6054.224

649
1.683

4743.2132.5934,749927
1,0372,993

673
473

5,356
9,072
2,335

6681,313
1,585
3,171

21,517
1,655
3,331
1,169
3.006760
1.638958
1.484

1,8112,815
978

4,030
8752,487

1,157
1,716

1,9975,014
1,056
4,176438
2,4351,020
2,213

1,312
3,7191,849
5,212

4573,030
986

1,489

1,516
4,487
1,0775.312

537
2,739982

950

1.128
4.027
1,555
6,4431,138
3.9041,068
2,254

25.998
6,833
2.002
1,680

483
5842,707
774
351

1,9654,752

6,669
2,945
1,687

551497
2,439
1,490855
2,2705,771

6,660
2,281
1,692

615
5872,902

1,417726
1,9907,392

7,247
2,285
2,044

418241
1.6701.093

5152.6503,523

7.748
2,618
1.375

503706
2,6661,638

853
2.726
5,793

8,641
2,240
1,845

493
2982,257
8267973,2345,326

Average relativestandard error
5

15
21
3422

26
29
33
1820
2643
3526
55
29
15
13
303434
19
20

1616
37
1632
2319
23

10
12
12
22
5717
25
22
1611

Thus, expenditures for one type of Job done incidental to another type are Included under the latter classification. For example, the relatively minorcost of painting done In conjunction with a roofing job Is Included In the roofing category.

E X H I B I T



Table SI. Expend i tur e s to Rental 2 Proper t i e s by T y p e of Job: 1993 to 1998[ M i l l i o n s of dol lars . Components may not add to to tal s because of f o u n d i n g ]
Type of Job '

Total
Additions

Rental1

1993
35.423

1,238
607222
409

1994
33.293

854
104
156594

1995
33,100

1,361
264
307
789

1996
34.850

1,760
67979

1,002

1997
33,264

2,204
1.143161

899

1998
30.452

1,287
407

S 3
827

6.268 5.676 7.717 8.397 9.229

1,742
276

JJ
364

1,102
6,609

1,605
418Ss
151

1,036
7,380

1,676
2535J
140

1,283
6,562

2,969
1.169

$
$372

1,409
6,413

3,019
632

$$
308

2.079
6.863

19,566 17.778 15,785 15,310 11,949

7.966
329304
158
853#

#
792

J
1,595

$758
1.477

835
469
274
592#

#
537

S358I
7691.842

1,304
640
399937*

*
1,549

$
1.143J

518
1.226

1.121697594
975*#

2.037S761$
4731,738

1,3431,139
6861.153*#

1,539S583$
786

2,000

819
694
728

1.530*
*

1.809J
193

J397
1,797
1.920

546
$
$

176
1,198
5,950

Decks and porchesAttached garagesRooms
Alterations

PlumbingHVACElectricalflooringKitchen remodelingBathroom remodelingKitchen and bathroom remodelingFinishing spaceInterior restructuringSidingWindows and doorsOther alterations
Outside Additions and Alteration

Detached buildingsPatios and terracesDriveways and walkwaysFencesOther outside additionsand alterations
Major Replacements

Plumbing
HVACSidingRoofingDriveways and walkwaysWindowsDoorsOther major replacements

Maintenance and Repairs
Painting and paperingPlumbingHVACElectricalSidingRoofingFlooringWindows and doorsMaterials to have on handOther maintenance and repairs

NA Not applicablef Expenditures Included In the "Kitchen and bathroom remodeling" categoryI Expenditures Included In the "Other" category.
' The expenditures given for each specified type of job consist of those outlays which have been Identified as being primarily of the specified type.Thus, expenditures for one type of job done incidental to another type are Included under the latter classification. For example, the relatively minorcost of painting done in conjunction with a roofing Job is Included in the roofing category.
'includes rental, vacant, and seasonal properties.

1,335
709J

1,815
J

955
2161,578

1,0241,089
J

2,978
J

910
2881.089

1,056
625

$2,104J
820
201

1,756

9271,022$
1,597J850

1731,842

1,249
1,430J
1,350$
1,024

3621,447

1.377930*
1,691J

89396
963

13.328
5,732
2,111

939446613
1,415892

309222
6,885

4,777
1,483931

242
7631.959

1,050
652
5565,366

4,250
1,801

948
740
775

1,2331,010
6513304.047

4,879
1,468

893456
458

1,485860
996
3203,495

3,6001,382
570
551384

2,166698
500282

1,818

4,010
1,093584

349700
1.289
1.657531582
2,534

Average relativestandard error
S

31
6480
30
17
22
3849
29

( N A )( N A )
36( N A )
70( N A )
34
26
23
50

( N A )( N A )
46
30
16
1930

( N A )
32

( N A )48
3626

916
2330
45
23
1923
3012
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E X P E N D I T U R E S F O R I M P R O V E M E N T S A N D
R E P A I R S O F R E S I D E N T I A L P R O P E R T I E S
S E C O N D Q U A R T E R 1 9 9 9

E x p e n d i t u r e s f or improvements and repairs o f r e s i d en t ia lprop er t i e s in the second quarter 1999 were at a s ea s ona l lya d j u s t e d annual rate o f $114.1 b i l l i o n , according to e s t i m a t e sreleased t o d a y b y t h e U . S . Commerce D e p a r t m e n t ' s Census Bureau.T h i s e s t i m a t e i s 2 (±10) percent above the f i r s t quarter e s t i m a t eof $111.4 b i l l i o n .
S p e n d i n g on maintenance and r epair s was at a s e a s o n a l l y a d j u s t e dannual rate of $38.2 b i l l i o n in the second quarter 1999;improvements amounted to $75 .8 b i l l i o n .
More d e t a i l e d da ta wi l l a p p e a r in Current C o n s t r u c t i o n R e p o r t s ,C 5 0 / 9 9 - Q 2 , to be issued at a l a t e r date . T h i s report wil l a l s oprovide a d e s c r i p t i o n of the r e l i a b i l i t y of the d a t a , surveym e t h o d o l o g y , and the 90-percent c o n f i d e n c e in t e rva l .
Ques t ions r e g a r d i n g these data may be d i r e c t e d to M i c h a e l Davis orJoe Huesman, Construc t ion Expendi ture s Branch, M a n u f a c t u r i n g and
C o n s t r u c t i o n D i v i s i o n , t e l e p h o n e ( 3 0 1 ) 457-1605.

T a b l e 1. E x p e n d i t u r e s for Maint enance and Repairs andI m p r o v e m e n t sS e a s o n a l l y A d j u s t e d Annual Rate in B i l l i o n s o f D o l l a r s( D e t a i l may not add to t o ta l because of round ing)
Year

andQuarter
19881st quarter2nd quarter
3rd quarter4th quarter
19891st quarter2nd quarter3rd quarter4th quarter
19901st quarter2nd quarter3rd quarter4th quarter
19911st quarter2nd quarter3rd quarter4th quarter

T o t a lE x p e n d -itures

92.0111.8102.1
95 .9

96.897.0104.0104.5

110.4107.6
103.6107.1

93.7
95.5100.397.8

MaintenanceandRepairs

42.7
42.6
42.3
35.9

38.2
39.145.546.6

48.252.450.4
53.7

5 2 . 648.248.8
50.3

T o t a lImprove-ments

49.369.259.860.0

58.658.058.557.9

62.2
55.3
53.253.4

41.147.251.647.6

A d d i t i o n sand A l t e r -ations

33.749.444.143.3

42.138.7
39.839.2

41.037.1
36.235.9

24.7
35.531.630.0

M a j o rReplac e-ments

15.619.915.716.7

16.519.318.718.7

21.318.117.017.4

16.4
11.7
20.0
17.6

E X H I B I T



Page

19921st quarter2nd quarter3rd quarter4th quarter
19931st quarter2nd quarter3rd quarter4th quarter
19941st quarter2nd quarter3rd quarter4th quarter
19951st quarter
2nd quarter3rd quarter4th quarter
19961st quarter2nd quarter3rd quarter4th quarter
19971st quarter2nd quarter3rd quarter4th quarter
19981st quarter2nd quarter3rd quarter
4th quarter
19991st quarter2nd quarter

95.5115.2
97.0

106.5

102.0
105.8
111.6112.7

111.1
114.3112.7
119.9

115.7114.7
110.0
106.6

112.5108.7
117.1
121.4

111.5119.7125.7
114.1

121.1
130.3113.5117.3

111.4114.1

41.0
55.1
42.941.4

42.540.9
41.142.3

42.6
42.6
42.8
43.5

40.942.7
42.8
41.1

38.3
37.934.138.2

33.2
40.343.3
35.3

39.2
40.640.537.0

34.0
38.2

54.4
60.054.265.1

5 9 . 664.970.5
70.4

68.571.7
70.076.4

74.872.067.2
65 .4

74.1
70.883.0
83.2

78.3
79.382.4
78.8

81.989.773.1
80.3

77.4
75.8

38.1
40.0
36 .9
46.0

39.2
41.4
50.850.8

50.5
50.8
46.8
47.5

50.546.7
41.2
41.5

47.549.65 5 . 2
60.9

53.4
56.256.355.3

56.661.4
46.551.4

49.348.1

16.4
20.017.319.1

20.4
23.519.7
19.6

18.020.9
23.228.9

24.4
25.326.023.9

26.6
21.3
27.822.3

24.923.126.1
23.5

25.4
28.326.6
28.9

28.127.7
T a b l e 2. E x p e n d i t u r e s for M a i n t e n a n c e and Repair s andI m p r o v e m e n t sN o t S e a s o n a l l y A d j u s t e d i n M i l l i o n s o f D o l l a r s( D e t a i l may not add to t o t a l due to round ing)

Y e a r T o t a l M a i n t e n a n c e T o t a l A d d i t i o n sand Expend- and I m p r o v e - and A l t e r -Quarter i tures R e p a i r s ments a t i on s
A l l R e s i d e n t i a l P r o p e r t i e s
1998: T o t a l

1st quarter
120,6612 2 , 6 9 3 3 9 , 3 2 6

7 , 1 7 5
81,3351 5 , 5 1 8 5 3 , 8 6 811,070

M a j o rReplac e-ments

27 ,4674 , 4 4 8



2nd quarter 35 ,7073rd quarter 3 3 , 3 4 84th quarter 29, 134
1999:1st quarter 2 0 , 6 3 22nd quarter 31,157
R e l a t i v e S t a n d a r dError 6
A l l Owner-Occupied P r o p e r t i e s
1998: T o t a l 90 ,2091st quarter 1 5 , 7 6 02nd quarter 2 6 , 8 0 9

3rd quarter 25, 6894th quarter 22,171
1999:1st quarter 1 5 , 5 8 52nd quarter 23 ,142
Rela t iv e S t a n d a r dError 7

11,116 2 4 , 5 9 111,580 21 ,768
9 ,436 1 9 , 6 9 8

6 , 1 9 5 14 ,43810,472 2 0 , 6 8 5

10 7

2 5 , 9 9 8 64,2114,480 11,2807,331 19 ,478
8 , 2 8 9 17,6016 , 0 7 9 1 6 , 0 9 2

4,125 11,4606 , 3 9 3 1 6 , 7 4 9

10 9
Owner-Occupied One-Unit P r o p e r t i e s
1998: T o t a l 8 7 , 2 4 31st quarter 15 ,3232nd quarter 2 5 , 9 3 83rd quarter 2 5 , 0 9 34th quarter 2 1 , 2 6 0
1999:

1st quarter 15,0252nd quarter 21,897
R e l a t i v e S t a n d a r dError 8
Rental P r o p e r t i e s ( 1 )
1998: T o t a l 30,4521st quarter 6, 9332nd quarter 8, 8973rd quarter 7, 6594th quarter 6, 962
1999:1st quarter 5,0472nd quarter 8,015

2 5 , 0 9 4 6 2 , 1 4 94,316 11,007
7,135 18,8037 , 9 5 0 17,1435 , 7 7 0 15 ,490

3,926 11,0996,016 15 ,881

11 9

13,328 17,1232 , 6 9 4 4 ,2383 , 7 8 5 5,1123,492 4,1673 ,357 3 ,605

2,070 2 , 9 7 8
4,079 3,936

17,673 6 , 9 1 8
1 2 , 8 9 8 8 ,8701 2 , 1 7 2 7 , 5 2 5

9 ,604 4,83313,878 6,807

13

4 2 , 6 9 5 21,517
8 , 3 2 4 2 , 9 5 513 ,882 5 , 5 9 610 ,553 7 ,048
9 , 8 7 9 6,213

7,705 3 ,75411,450 5 , 2 9 8

10 13

41,342 20,807
8,173 2 ,834

1 3 , 2 9 9 5 , 5 0 310,304 6 ,8409 , 5 2 5 5 , 9 6 5

7,475 3 , 6 2 411,063 4 ,818

10 13

11,173 5 ,9502 , 7 4 5 1 ,4933,790 1 ,3222 , 3 4 5 1 ,8222 , 2 9 3 1,312

1 , 8 9 9 1 ,0792,427 1,509
R e l a t i v e S t a n d a r dError 14 20 22 25 35

( 1 ) I n c l u d e s r e n t a l , vacant , a n d seasonal p r o p e r t i e s .
N o t e : Q u a r t e r l y r e l a t i v e s t a n d a r d errors are derived f r o m anaverage of the most recent 4 quarters.
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On August 8th and 9th, 1956, an industrial hygiene study was made of theZonolite Company of Ubby, Montana, to deternine if any of the ooaponents of "~the operation of this company wore detrimental to the health of the employees*The study was made a f t e r a discussion of industrial hygiene principles withMr, R. A» Bleich, Division Hanasar, aad Mr* 0* Lovick, Assistant Manager* Mr.V altor Baker, Assistant Plant Manager, and Mr* Ted Weight , Repairman, actedas guides for the study* . ...
The present study involved the conduction of an engineering investigationto evaluate the working environment and by -making a determination of the environ-mental factors which night have a bearing on health* Consideration was alsogiven to the ventilation and other protective measures already in use for thecontrol of dust and other toxic materials* . .-". .

• The samples collected were analyzed and counted in accordance with : •••••' :

accepted practice generally recomended by the U, S« Public Heal th Service*the American Conference of Governmental Industrial Hygieni s t s , end other o f f i c i a lagencies* Sample s collected for dust counts were*~counted a few hours a f t e r theywere collected and were analyzed* for free s i l i ca in the U« S* Public Heal thService Laboratory in Cincinnati, Ohio. - • ' • .." '
.' ' •• .

Description of Operations
The description of tha operations of this company have been adequatelydiscussed in previous reports, but, in general, they constitute an open cut mine,a transfer point from the mine to the mill, and various m i l l i n g and sizing . •• operations done on f ive f l oor s of the c o m p a n y ' s sill, a short distance fromthe mine*

» • is ..
- The operation, in general, is that of reducing in siza the vermiculifce orewhich is mined in the open cut mine to various graded sizes, which âre best for*the product which is ultimately an insulation"" material* In grading and sizing,various vibrating screens are employed to obtain the sizes necessary and toreduce the amount of extraneous material from the ore*

In the mining operations, approximately 17 men are employed per ob.-~.ft and,-sinca the operation 13 almost wholly outdoor work, no sample-* for dust concen-trations-were collected in this area* At the transfer point from the tirt t i* tothe mill, one man is employed and, although there is some dustlnaas, it was notf e l t to be significant and no samples were collected at this point*
In the win, proper, operations are divided into wet. mm and dryproduction* In the wet mill, duatlnesa is quite low; however, in the drythe dust from the various sizing and grinding operations is quite high, as notedin the Table I*



c
The approximate population in the- plant at the time of this study was 100workers, as against 34 workers in 1944, when the last study of the plant wasmade. T h e - p o p u l a t i o n of. ths plant a fex days before the study was considerablybut, due to a reduction in the demand for the product, one sh i f t was

• • TABIE I
' B U S T C O M S E N r K A T I O N S H I T H E A I R

SampleKe.

5
6

location

, Vet nill
Dry5th f l o or
Dry mill4th f l oor
Dry3rd f l oor

2nd f l o or
Dry mill1st f l oor

Description.

General air sample*'
General air Sample
General air sample

• * — **

General air sample
General air sample

* »*

General air sample

Concentration Percent • ' Vi n a p p e f * Free a n f c a ."i
21.6
17.9
51.8

28.7
48.3
83.0

» " » " * *f.' *«Hot determined
.„. ,( r a f t e r sample

Not determined

-' 1.0' :\(ra f t e r sample!
Not determined

1.2 .(raf t e r sample)

N o t e t Composi te air sample all f l o or s provided f r e e silica determination of. 1*3£*
allowable concentrationi . •
S i l l c a t High - (above 502 free S i t e ) - 5 ffippcfMedina —" C5 to 50^ free SjC^J - 20 nppc f: low ~ (below 5% free S j p ^ ) - 50 mppc f

* . . " • " • . i "• " "*Dost . (nuisance, no free silica - 50 a p p c f
^millions of particles per cubic foot of air*

Concentrations . .
The concentrations of dust in the air, as determined in table I, vary consid-erably from a low of 11,6 to a high of 83 n p p c f , These concentrations in relationto free silica are not.excessive, although the concentrations on the f our th , secondand f ir s t f l o o r were at cr above the marinam allowable concentration even for anuisance dust with no free silica. On the basis of the asbestos content, no state-ment,, can be -made, since at this time the asbestos content of the dust has not beendetermined. However, from visual observation and f r c m , ' 4 n f o r m a t i o n gained at the • .

-2-



*!• -- /*fV
plant , a small percentag* increase la the asbestos content of the material beingprocessed produces several t l j u e s .greater concentration of dust in the air* TheBsxdmum allowable 7concent ration for asbestos is 5 Bppcf , and vhen the coacentra- ~- ••'tion of asbestos in the dust samples collected has been determined, further ccca-' .cents on the concentrations will be made. • At this time, however, and on the basisof the concentration of asbestos found in the dust, which varies from the company* arecords from 8 to 2l£, it would appear that the "uyrfo"^ concentration of dust infch» a i r should n o t b e greater than 2 5 t o 3 0 mppe f • _ ' ! - _ - • • • ; : •

' • . : . • f. . • ' ' ' . •-, • • '. ' • ,'•'••'* .- ..". •••••' .. ' • • - :. -' •- - •• - ' : > ... ." •••<•-' ' ' Toxie i ty . • - • ' .-.-:• • • - . - ; - . - . ' • . ' — — — — ' . ' • : ' • • - ::"*.
A review of the literature indicates that varoiculito or the dust from thi*material is not especially toxic and is generally included only as a nuisance ;_?dust* However, the asbestos dust in the dust in the air is of co»*i4qrablff tex&» '•city, and is a fac tor in tho consideration of reducing dustiness in this plant* .

• ' " "According to Drinker and Hatch* •••', the pathologic changes produced by asbes~to» are not like those of silicosis. The asbestos f iber group about the neck of. . •the small air sacs in the lungs, and stimulate the formation of a d i f f u s e fibrosis* "There is no de f ini t e migration or transportation,. of the dust particles to -the ' •-lymph nodes and no formation of the f ibri s nodules* As the f ibrosi s increases, the •reduction in lung area, causes a serious decrease in lung capacity, or d i f f i c u l t yin breathing* LanzaW suggested that enlarged hearts noted frequently in thecases of secondary asbestosis may be the result of the increased work with the heartresulting from this condition* It takes more work to pump the- blood through the . .asbestotic than through the normal lung* ' . -
K a J d n u a Allowable Concent rat iona_ .

. I n - tha. study o f a n environment from, t h e standpoint o f exposure t o harmful ' - .materials, the use of p»93H™«n allowable concentrationa is h e l p f u l * Marlmim . • •• • •allowable concentrations is def ined as that concentration of any harmful materialin a working atmosphere belov tshich a w o r k e r ' s .health will not be a f f e c t e d adversely*allowable concentrationa hare been .established upon many- of the cannon- in- 'dustrial poisons a n d they have been based o n t h a results o f correlated engineering ; ' 'and medical studies in industries using these materials* Maximum allowable concen— ' . /_trations now in use as a criteria for the- protection for the health of the workersare subject to change as additional information la accumulated. The concentrationsused in this study are those recommended by the U« S* Public H e a l t h Service, tho •American Conference of Governmental Industrial Hygienist s and the American IndustrialHygiene Association* All narimsB allowable concentrations recorded are for pro*longed exposures or those exposures for an eight-hcur working day* . .' . . . . f ;>/. .
In the evaluation of the w o r k e r ' s exposure to any harmful material,.cog-~ ...;• •nizanee of the amount of time spent by the worker in the contaminated atmosphere -should be taken* For this reason an attempt was made to determine the amount of timea worker spent on all his J o b s where they were not continuous* Weighted averageexposures more nearly represent a workers actual exposure over an eight-hew day than

'" ' • '.
Drinker, P., and H a t c h , - T . t Industrial Dust, ;KcGraw-Hill Book Co, Kew York, 1954Lanza, A* J., I f c C o n n e l l , W. J. and Fennel, J. W.j E f f e c t s of the inhalation of .asbestos dust on the lungs of asbestos workers, "Public H e a l t h Reports", 50tl

. ' .-3-
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does a single sample result representing an exposure for a short, portion of an hourA a day. • '. concentration of material x hours «cpoaed 1-_4 . Weighted Average* hours worked

— — — 7 ' . • - . • . • • . ' « ' . ' .

Conclusions and RBConBandations 1
From obsersationa made at the tine of the study-It would appear that the• * exhaust m f f i n h n n l a m for allaying dust generated by the various vibrating machinesand other moving parts in the dry mrr, la. particular, was well designed originallybut under tha handicap to which this exhaust a f t f l h n n l m n is. subjected it cannot anddoes not function properly* Tha f o l l owing are several reasons why the dustiness' inthe dry Tirlll is heavy and why the exhaust mechanism, as designed, does not function!

* . 1* Oust vibrates aloodt continuously off the rafters which have becooaloaded and are continually loaded with dust generating from many sources* ;.
2* Rubber connectors between the vibrating screens and the feed spouts. are not tight, nor are they replaced whan they vibrate off or they are worn out*

:3* Rubber* connectors between the vibrating screen and the exhaust duetsare e i t h e r ' b r o k e n , Biasing, or are not placed on the ducts*
' A*' Exhaust from cooo of the vibrators is I n s u f f i c i e n t to control the dustgenerated,whleh, in all probability, is caused by an over-load of the system froaother portions of the plant* ...* . - ."

5. Backs are off oany of the vibrators, naking the exhaust teechanisa pro-•j vided ine f f e c t ivo and, in e f f e c t , naking it wholly inoporative due to the large area--... „ . from which t h e exhaust draws* ' . - ' . '
6* There are many holes in conveyor pipes In such places as s t op gates,connections to vibrating screens, and dozens of other points where holes have beencut* into the pipes at randoa locations, or whare_tho pipes have broken by vibrationor worn through by frict ion of the twvlng ore* - . . ..

• • ?• Hoods over many of the vibrators are broken, have not been replaced orare inef fec t ive* It would appear that canvas or a resilient type cover over thavibrators would be more e f f e c t i v e than rigid type hoods which have been provided*
• * " " . • " • ' • ' * " • .""... , *

8* Ksny of the transfer points from one belt to another are not exhaustedand contribute a great deal of dust to the atco&phere* . . ..,. .
9* Kany of the dead ends in the exhaust system were l e f t open permittinga large volume of air to be drawn in through openings where no control was neces-sary, thereby reducing the control.velocity in volumes of air at more criticalpoints* . ' ...

10* In many locations it vas obvious that the d u s t ' c o l l e c t i o n mechanismwas f u l l of dirt or dust and could not be expected to function sat i s factori lybecause of many of the reasons already mentioned.
11* Many of the elevator housings and screw conveyor housings are open in



several places where holes have been cut for various reasons and the housing• : material removed and not replaced* These elevator housings and screw conveyor ~housings, are particular o f f e n d e r s in production of dust*'•y~;--» ^ • • . . ^..,.
12* It was noted during this study that holes were being cut in the exhaust• . duets at random without any previous calculation as to the volume of .air required, :". -•';•• or the reduction of air volume to other locations* The Junctions were o f t en l e f t .exceedingly rough increasing the frlct ional resistance in the collection pipe* *""'*
13*' In some of the locations, particularly on the vibrating screens on the " -Vtop f loor, it is obvious that a great deal of product is being withdrawn through ••:•.the exhaust system by virtue of too much air being drawn through the system* It*is quite probable that the reason for this* pick-up of product Is because of the;W.:. •imbalance created for the various reasons previously noted*' . - • • * ' " • ' • • "14* In summary, the foregoing points are Illustrative of what would be * • •:.'''•• -' poor policy in matters of maintenance and operation of this plant* The f o l l owing . '»•'reconaiendationa are based on the observations presented and on the basis of the . :'•.. dust counts, silica content, and asbestos content of the dust* It will be recog- ' •;•'•"•nic«d that the f o l l owing reecizaasndations. are particularly broad and non-specific; '-•-••'until such a time as the general over-all maintenance and repair of existing duct • .work, both in the exhaust system and the ore feed pipes have been s u f f i c i e n t l yrepaired, no spec i f i c recommendations appear to be j u s t i f i e d * General recommenda-tions are as fo l lows! -• . ... .-.

•" * . " . . * " . - • '"• ' * **
• '' 1* That all of the unnecessary openings.in the entire exhaust system, both. ;In the wet and dry -̂m̂  be closed properly and a-prograa of discriminatory cutting '.'• . of pipes be initiated* All access doora, corners, etc., should be provided with : :-.\, ' tight seals and, of great practical importance, are so designed that they are easily- ••. • closed and secured by quick-locking devices in place of the usual bolts and nuts* -- Access doors should be attached by hinges to avoid the frequent damage which occurs * •.'•"" ' when ordinarily manhole plates are removed for inspection and maintenance work* :<rf«-*, ' An objective in designing tha access should be to make it d i f f i c u l t to keep them • '..:•-.. ' open* . . *i- • . . '•''.'••'.... r . .-.;•- .• '-.'• i.*'-£'•'
'/."•" ' 2. That all of the unnecessary.openings in all of the ore transport ducts V-%1?/".."•' and in all the elevator housings and screw conveyors be t igh t ly and completely .. ::*closed and that all the broken portions of tho system of the plant be adequately '%."^ ' repaired. ' • . . '-'Xr'

3« That all of the covers on the backs of the vibrators be replaced and ••"•':>/xmade as air tight as possible and that the hoods over the vibrators be repaired ••-•and replaced with a type material that will not disintegrate subject to vibration* "\
4* That all of the exhaust ventilation-duct work be encnnrtndd f oo t-by foot '*•/and all holes plugged and unnecessary openings, particularly at dead ends, be --;-Vadequately closed and the entire system be cleaned of dust which has depositedin any portion of any of the exhaust pipes* • -

.. 5* That all of the transfer points and points tdiare ore is being depositedinto open containers be adequately enclosed and provided with exhaust ventilation*
\ 6. That a system of vacuum cleaning or other cleaning of the raf ter s in •,' :/-.the entire mill be in s t l ta f c ed a f t e r the other measures have been adequately *^'•"•'



accomplished so that the dust load contribated by that dust f a l l i n g off raftersvill b« eliminated* Ful l recognition should bo given to the fact that directcontrol oeasures alone are usually not enough to insure sa f e working conditions*The method of operations, proper naintenance of equipment and of housekeeping -ore equally essential to maintain heal th ful conditions*
: 7» That until such tine aa the repair and maintenance of both the exhaustand ore conveying systems have been complete, all the men- in the dry ""T beprovided with and required to vear an adequate respirator, as indicated in thel i s t * . . . . . .

8* That the operators of the spray, painting equipoent be provided with& respirator approved by the Bureau of Mines for such, operation as indicatedin the enclosed pamphlet. • . '
9« That it be initiated as a policy of the coapany to be particularlydiscriminating in the provisions for any holea or outlets to be cut in any..exhaust ventilation duct or any ore conveying duct or. apparatus and that, if< any ventilation must be provided for any process, the quantity of ventilationrequired be adequately determined before any exhaust capacity is taken fromexisting lines f ind that the result of such capacity vill be ascertained on all• subsequent units tihsn such capacity has been involved*
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XT. Ble i ch i - _
The f o l l o v i n j is a t en ta t i v e analysis of chest X-Bays
of the e m p l o y e e s in your Company.
The exsainatioa consisted oa£y of ft f l a t I-Ray p l a t e of eacSr
e a p l o y e - s ' s chest. It is not accurate cor c o a p l e t e vlthcmt c
p e r s o n a l , phy s i ca l d i f f e r e n t i a l d iagno s i s , vblch should
on all cases shoving any abnormal d e f e c t s of the chest*
Many of the p i c tur e s read shoved m u l t i p l e d e f e c t s , or disease.
It vas only in rare ins tance s that a s p e c i f i c d i a g n o s i s of any
d i s e a s e vas noted s ingly.
S t a t i s t i c a l reviev of the above examinations is as f o l l c v s J

M1. Number of p e r s o n s examined - 1302. Number with nornal*-chests « o23. Number vith abnormal che s t s - M-8
S t a t i s t i c c J . reviev of the Abnormal C h e s t s * . „ - / .'a. Pleural T h i c k e n i n g s - 8 •*'- ;>b. D e f e c t s of the D l a p h r a g n - 3c. I n t e r s t i t i a l F i b r o s i s - 26 -/j . . ." / y /,,^. d. S k e l e t a l D e f o r m i t i e s - ^(Bone s , f r a c t u r e s , e t c . )e. M e t a l l i c O b j e c t s - 1f . C a l c i f i e d Densit ie sg. Pneumoconlo s i s . orp o s s i b l e A s b e s t o s i sh. Bronchlec tas i si. Abnormal H e a r t s , orA o r t a sJ . Eiaphysema -k . T u b e r c u l o s i s ( T )1. Malignant Le s i on s (t) -

17
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C H E S T X-RAT E X A M I N A T I O N S
Z O N Q L I T E C O U F A N T EiZPLOYEES

1. NUMBER EXAMINED - 130
2. NORMAL CHESTS - 82
3. ABNORMAL CHESTS - 48
4. DIFFERENTIAL DIAGNOSIS - ' ABNORMAL CHESTS

a. FLEURAL THICKENING -
t . D E F E C T S of the DIAPHRAGM
c. INTERSTITIAL FIBROSIS
d . S K E L E T A L D E F O R M I T I E S

( Bone, f r a c t u r e s , etc. )
e. URillie O B J E C T S
f . C A L C I F I E D D E N S I T I E S -
g. P N E O U O C O N I O S I S or

A S B E S T O S I S
- H. BRONCHIECSTASIS -

i. ABKOHHAL HEARTS And
AORTAS _ _

J . E M P K Y S E U 1 - - - . -
k. T U B E R C U L O S I S - -
1. IIALIGNANT LESIONS -

8
3

26
4

1
3
7

I
7

II
2
1



. / o u J d y o u k i n d l y a d v j j j e i f t h er e h a s been a n y c l a i r .a c t i v i t y an your urea.
V e r y t r u l y yours ,
J A U U I K E , S T l i l ' J l l i X S O X , B L E . / i i T T & \;ii. v

by
A / ,
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M I N E R S A N D M A N U F A C T U R E R S O F V E R M 1 C ( J U T E P R O D U C T S

C t I I C » O O • I • « " Z O N O C O " C K I C A O . O . I L L I N O I *

T C L C P H O N C I I • L I I 8 T . M O N T A N A

J u n e 14, 1961

«-,** •* •

Mr. C. A. P r a t t , V i c e P r e s i d e n t
W e s t e r n Mineral P r o d u c t s C o .
4725 Ol son M e m o r i a l H i g h w a y
M i n n e a p o l i s 22 , M i n n e s o t a

i

Dear C a p :
In r e p l y to your l e t t e r o f J u n e 121 am h a p p y to ou t l ine .our p a s t e x p e r i e n c e
in regard to the e f f e c t o f d u s t in our m i l l upon our e m p l o y e e s ' health. T h i s
is a very c o m p l e x and c o n f u s i n g t h i n g and one f r o m which it is d i f f i c u l t to
draw any c onc lu s i on s . I will o u t l i n e our h i s t o r y on t h i s in the h o p e s that it
may be of some h e l p to you.
As background to our e x p e r i e n c e , you know we have always had the p r o b l e m
of d u s t in our m i l l i n g and h a n d l i n g of v e r m i c u l i t e . T h i s p r o b l e m has re-
ce ived c o n s i d e r a b l e a t t e n t i o n over the years and we have a t t e m p t e d to take
whatever s t e p s nec e s sary to contro l the dus t i n t e n s i t y where t h e r e would be
an e xpo sur e to e m p l o y e e s . We have met wi th varying d e g r e e s of s u c c e s s in
various p l a c e s in the o p e r a t i o n .
Many s t u d i e s have been made o f the d u s t and d u s t p r o b l e m by d i f f e r e n t p e o p l e
over the years in analyzing the p r o b l e m . All s t u d i e s have shown t h a t in the
op era t i on there is no f r e e s i l i c a p r e s e n t , but the mineral s f o u n d in the
are s i l i c a t e s , micaa'*«'&d v 'a'sbe3"tOs'-like mineral^. S i l i c o s i s i s caused b^y
s i l i c a and not by the silicate^. A s b e s t o s , however, is a cause of a s b e s t b s i sy*! 1

which has been a mat t er of concern. T h e r e is a r e l a t i v e l y l a r g e amount of
a s b e s t o s d u s t p r e s n e t in our mi l l and thi s i s d i f f i c u l t to control .
F r o m a r e p o r t w r i t t e n in 1956 by an I n d u s t r i a l H y g i e n e Eng ine e r , D i v i s i o n
of D i s e a s e C o n t r o l , Montana S t a t e Board of H e a l t h , I quote the f o l l o w i n g on
the d u s t t o x i c i t y : "A review of the l i t e r a t u r e i n d i c a t e s that v e r m i c u l i t e or
the d u s t f r o m this material is not e s p e c i a l l y tox i c and is g e n e r a l l y i n c l u d e d
only as a nuisance du s t . H o w e v e r , the a sbe s to s d u s t in the d u s t in the a i r ' * "
i s o f c o n s i d e r a b l e t ox i c i ty , and i s a f a c t o r in the c on s id e ra t i on o f r e d u c i n g . " ' v ' "--
d u s t i n e s s in this p lant ." . ••
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We have never had a known case of s i l i c o s i s among our e m p l o y e e s . W«
have had e m p l o y e e s wi th pu lmonary d i s e a s e s which doe s not n e c e s s a r i l y
mean anything, because f r o m any g r o t p of 100 p lu s p e o p l e there will be
s imi lar cases. S o m e t h i n g over two years ago one of our mill e m p l o y e e s
who had been with us a p p r o x i m a t e l y 19 years obv iou s ly was have re sp ira-
tory t roub l e . His f o r e m a n tr i ed s ev era l t imes to have him go to a d o c t o r
bul was u n s u c c e s s f u l . F i n a l l y thi s man became so bad off that there was
a que s t i on whe th er he should be working at all . We f i n a l l y t o l d him that
we w o n d e r e d whe ther he shou ld be working because of his obvious .physical
cond i t on and in f a i r n e s s to him if he would go to the local do c t or of bis
choice we would pay for his examination to get a r e p o r t f r o m the doctor.
He went to one of the local d o c t o r s who d i a g n o s e d his case advanced pa l--1." •* •monary t u b e r c l o s i s . He arranged for thi s man to be a d m i t t e d to the S t a t e
T u b e r c l o s i s S a n i t a r i u m in G a l e n , Montana. A f t e r a s tay of 38 days at the
s a n i t a r i u m , t h i s man wa s d i s c h a r g e d and th e f i n a l d i a g n o s i s o f t h e m a n ' s
case was, one, of " h i s t o p l a s m o s i s " , and t w o , of "ques t ionable a sbe s to s ia ."
T h i s man has never has never returned to work and we have tried to re-
ceive r e p o r t s of r e s u l t s of p h y s i c a l e x a m i n a t i o n s since his d i s c h a r g e but
have never been s u c c e s s f u l even t h o u g h t h i s man has agreed to have the
r e p o r t s f u r n i s h e d to us and has s igned the required r e l e a s e of i n f o r m a t i o n
which m e d i c a l e t h i c s requires . During the t ime of his s tay at G a l e n , of
course , they c o n d u c t e d s everal x-ray and l a b o r a t o r y examinations and
s t i l l o n l y came up wi th a f i n a l d i a g n o s i s o f "ques t ionable a s b e s t o s i s . "
W h i l e . M o n t a n a has for a good many years had an i n d u s t r i a l a c c id en t law on
the books, they never had an i n d u s t r i a l d i s e a s e law until the 1959 s e s s i o n of
the l e g i s l a t u r e when such a law was p a s s e d . T h i s law s p e c i f i e d c e r ta in s p e c -
i f i c i n d u s t r i a l d i s e a s e s f o r which e m p l o y e r s would b e r e s p o n s i b l e . T h e only
s p e c i f i e d d i s c a s * . which w e f e l t would a p p l y t o u s w a s that o f s i l i c o s i s . T h e
law s t a l e d tha t e m p l o y e r s wou ld not be r e s p o n s i b l e for anyth ing which had
been c o n t r a c t e d by t h e i r e m p l o y e e s pr ior to the d a t e that the law became
e f f e c t i v e . H o w e v e r , t h e y would b e r e s p o n s i b l e f o r a n y c o n t r a c t i o n o f d i s -
ease a f t e r t h a t d a t e , or any aggravat ion o f the c o n d i t i o n s which e x i s t e d in
the e m p l o y e e due t o i n d u s t r i a l c o n d i t i o n s which e x i s t e d in a p a r t i c u l a r p l a n t .
In o r d v r to p r o t e c t o u r s e l v e s and p l a c e o u r s e l v e s on re cord as to the con-
d i t i o n o f our e m p l o y e e s as o f the e f f e c t i v e d a t e o f the law, we i n s t i t u t e d a
p r o g r a m wher eby all of our e m p l o y e e s would have x-rays at the l o ca l
h o s p i t a l .

f
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We made a r r a n g e m e n t s w i t h t h e h o s p i t a l t o s c h e d u l e t h e s e x - r a y s and
in turn we a r r a n g e d to have the e m p l o y e e s there at the s t i p u l a t e d time.
All x -rays were i n t e r p r e t e d by a R a d i o l o g i s t and a r e p o r t w r i t t e n on
each one.
T h e r e were 5 med i ca l d o c t o r s on the s t a f f at the l o ca l h o s p i t a l at the
time o f thi s p r o g r a m in a d d i t i o n to the R a d i o l o g i s t , who a c t u a l l y l iv e s
in K a l i s p e l l and comes to L / i b b y one day a week to i n t e r p r e t all x-rays
t a k e n at this h o s p i t a l . We a r r a n g e d a l u n c h e o n m e e t i n g w i t h al l o f the
d o c t o r s on the h o s p i t a l s t a f f , t o l d them our p r o b l e m and what we were
a f t e r and asked their c o o p e r a t i o n which was f r e e l y given. We p o l l e d all
of our e m p l o y e e s as to which d o c t o r was their f a m i l y p h y s i c i a n so we
w o u l d have that a s a m a t t e r o f r e cord . A f t e r th e x-rays had'a l l been
t a k e n and i n t e r p r e t e d , we went t hrough the l i s t and f u r n i s h e d each d o c t o r
with a l i s t o f the e m p l o y e e s who had given us that p a r t i c u l a r d o c t o r ' s
name as th e i r f a m i l y d o c t o r . Each d o c t o r was then f u r n i s h e d with a
c o p y of the r e p o r t on tho s e e m p l o y e e s who were hi s p a t i e n t s . We then
had all of our e m p l o y e e s chack wi th th e i r own d o c t o r to obtain the r e s u l t s
of their x-ray examinations. The d o c t o r s agreed that this would be the
bes t p l a n and they agreed to f u r n i s h the r e s u l t s of the examinat ions to the
e m p l o y e e s wi thou t any cost to them. Even in the cases where the x-ray
showed ev ery th ing to be normal, we had the e m p l o y e e s check with their
d o c t o r . In thi s way Z o n o l i t e C o m p a n y did not give any i n f o r m a t i o n to the
e m p l o y e e s as to th e i r p h y s i c a l c o n d i t i o n so we could not be r e s p o n s i b l e for
or l i a b l e in any way for giving out i n f o r m a t i o n which might be c o n s t r u e d as
m i s l e a d i n g .
In the case of the e m p l o y e e s where their x-rays i n t e r p r e t a t i o n showed some
i n t r a - t h o r a c i c p a t h o l o g y , it was up to the d o c t o r s to d e t e r m i n e whether
f u r t h e r t e s t s or examination or t r e a t m e n t should be given. In the event
that it was, this was to be at the e m p l o y e e ' s r e s p o n s i b i l i t y and expens e .
A f t e r a l l c f the r e s u l t s of t h e s e x-rays were in, we again met w i th the
d o c t o r s and with the r a d i o l o g i s t and d i s c u s s e d what our s i tuat ion a c t u a l l y
was in regard to pu lmonary d i s e a s e s f r o m ocur p lant . The prel iminary
r e s u l t s of the i n t e r p r e t a t i o n s made it appear that we had a high incidence
of pulmonary di s ea s e among our employee s . However, a f t e r the .doctors
had analyzed the r e s u l t s , the conclusion they came to was thare was
nothing to indica t e that there was a higher incidence of pulmonary trouble
among our p e o p l e than there was among acy other group in this g^Ofraph-
ical area. In other words, they^lt that they could not coxae to atqr con-
c lu s ion as to whether our mill
occurrence.of re spiratory,who h*d hadttodaatrial
Indiana coeld o f f e r aot _ ________• ^aa*^™™*^ .
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In our analysis of the p e o p l e who had in tra- thorac i c p a t h o l o g y of some
kind, ne i ther could we come to any conclusion. T h e r e were p e o p l e
where some condi t ion of f i b r o s i s or pu lmonary emphys ema showed up
who had been with us only a very short period of t ime. Other p e o p l e
who had been with us over a per iod of a good many years and who
worked in j o b s where the dus t e xpo sure had been high showed up with
ent ire ly normal x-ray*. T h e r e was no r e l a t i o n s h i p to being a higher
incidence among the old time e m p l o y e e s than there was in the newer
e m p l o y e e s , so we could come to no conc lu s i on e i ther .
For quite a few years now our employee s at the dry mi l l , l o a d i n g s t a t i on
and other po in t s in the opera t i on where dust exposure , is high have been
required to wear r e s p i r a t o r s . The p a r t i c u l a r r e s p i r a t o r which we f u r -
nish to our p e o p l e is made by the Mine S a f e t y A p p l i a n c e C o m p a n y and is -,
cal l ed the " D u s t - F o e . " T h i s r e s p i r a t o r f i l t e r i s one which has the
approva l of h e a l t h a u t h o r i t i e s in th i s s t a t e and a p p a r e n t l y tho s e on the
F e d e r a l l ev e l .
It has now been two years since the survey that we made by x-raying all
of our p e o p l e . At that t ime we d i s c u s s e d the p o s s i b i l i t y of again taking
a blanket survey at some time in the f u t u r e to c ompare r e s u l t s of p e o p l e
that were on the original survey and whether th er e had been any marked
change when the f o l l o w - u p was taken. H o w e v e r , we have not s c h e d u l e d
anything as yet. At that time it was the f e e l i n g of the R a d i o l o g i s t that a
minimum of two years should e l a p s e b e f o r e the f o l l o w - u p shou ld be made ,
and it would p r o b a b l y be b e t t e r to wait a l onger p e r i o d where there would
be more l ik e l ihood of some conclus ions showing up. It is p r o b a b l e , t h e r e -
f o r e , that in the next two or three years we may s c h e d u l e a f o l l o w - u p
blanket survey so r e s u l t s can be c o m p a r e d .
I n c i d e n t a l l y , there were 130 p e o p l e on the p a y r o l l at the time that the
original blanket x-ray was made.
G e t t i n g back to the p r o b l e m of d u s t , th er e i s o f course a s b e s t o s p r e s e n t
in the c onc en t ra t e s which we ship to our e x p a n d i n g p l a n t s . The amount
of du s t f r o m th i s should be very small in the e x p a n d i n g proc e s s , however.
It would ceem that the g r e a t e s t expo sure to du s t which would i n c l u d e the
a s b e s t o s d u s t , to your p e o p l e would be in the un load ing of cars. T h e r e
will be some h e l p on th i s p r o b l e m when we i n s t a l l "dedus t ing" units both
in our mill and at our point of l oad ing . F i n a l d e s i g n is now be ing made
for th e s e units and i n s t a l l a t i o n will be c o m p l e t e d by the end of thi s summer.



Mr. C. A. Prat t Page F i r e J u n e U, 1961

T h e s e will not e l i m i n a t e the d u s t p r o b l e m in the c o n c e n t r a t e s , but we
e xpe c t to cut it down c o n s i d e r a b l y .
T h i s has been a review of our s i tua t i on . I hope it wil l be of some h e l p
to you. Our d u s t control p r o b l e m receives cont inuing a t t e n t i o n f r o m our
mi l l s u p e r i n t e n d e n t . It is one which we c o n t i n u a l l y work on in t ry ing to
k e e p our v e n t i l a t i o n as e f f i c i e n t as p o s s i b l e and whenever it is p o s s i b l e
to make any i m p r o v e m e n t s we try to do so. We u s u a l l y receive a visit
f r o m an engineer f r o m the S t a t e Board of H e a l t h about once a year and
he u s u a l l y makes r e c o m m e n d a t i o n s to us which we try to carry out.
If there is any f u r t h e r h e l p that we can give you, we will c e r t a i n l y be g lad
to try to f u r n i s h it. If th ere are any par t i cu lar p o i n t s on this d i s c o u r s e
upon which I could e l a b o r a t e f u r t h e r , p l e a s e f e e l f r e e t o , a s k me to do so.

:. S i n c e r e l y yours
Z O N O L I T E C O M P A N Y

L o v i c k
E D L / j b r
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J O H N S . A N O C M S O N . M D .
oceurivc ormcc* » N O • C C K C T A K T H E L E N A . M O N T A N A

May 11, 196U

Mr. R. A. Bleich, ManagerThe Zonoli te CompanyLibby, Montana
Mr. Blelch:

Enclosed are two copies of a recent study made of the drymill section of your plant near Hbby. It is expec ted that af o l l o w - u p will be done in September , 1961f to determine the dustcontrol provided by the additional fan described and by im-proved housekeeping.
We apprec ia t e the courtesy and cooperation of you and yours t a f f in this matter.

Sincere ly yours,

Benjamin F. WakeIndustrial Hygiene EngineerDivision of Disease Control
B F W / b k o
Encl. .

P L A I N T I F F ' SE X H I B I T
&'0d
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On Apri l 29, 196U a s tudy was made of the dry mill section of theZonol l t e Mill at Libby, Montana to determine if compliance with previousrecommendations for the control of dust had been achieved. The study wasmade ia the company of Mr. Bud Vinion, - a f t e r discussion of the plantoperations with Mr. K u j a w a , Plant Super int endent .
The study consisted of a reviewrof the dust .collection system and itsImprovement and the col lect ion of f i v e dust samples for counting to determineany improvement in the over-all dust control procedures.

Description of Operations
It was noted that a considerable change had been made in the ventila-tion system of the dry mill which appeared to reduce dustiness in some areasconsiderably. The backs to the screens had been r e p l a c e d ' o n nearly allmachines and the rubbers on the screens were in good shape, generally,although a few were broken. Those that were broken were leaking dust badly;
The duct work to the ventilation system had been repaired and a new35,000 cfm fan which discharged at ground level had been installed. Accordingto Mr. Vlnlon, the plant expects , in addition, to have a southside fan (old 600)hooked up soon. T h i s should improve the situation on the southside of themill by reducing the considerable dustiness from some of the operations onthat side. Priority should be given to this ventilation so that it iscompleted by the f i r s t of September, 196̂ .
It was noted that the ra f t er s were heavily loaded with dust. Much ofthe high dust concentrations noted were due to this dust f a l l i n g off theraf t er s and other places of depo s i t . It is unfortunate that the good workthat has been done in the ventilation system is reduced by extremely poorhousekeeping.
The second f l o or continues to need special attention and may be improvedwith the instal lat ion of the new fan system which was not in operation atthe time of this study.*
The third f l o o r on the high grade side needs more work and should begone over care ful ly to determine those areas which need special attentionfor the control of dust.
The elevator f e ed box on the haLf deck leaked dust badly and was amain contaminator of both the h a l f deck and the second f l o o r . A rubber wasalso missing on the connector to No. 210 screen and should be replaced.All screens should be inspected weekly and any missing screen backs or brokenrubbers replaced ioxaediately.
According to Mr. Vinion, the southside roll crusher and high gradecircuit will have a separate vent i lat ion system soon. As noted previous ly,this work should be given priority so that it is in and func t i on ing b e f or ethe f i r s t of Sep t ember of 1965.
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Concentrations

. A_reviev of T a b l e I for Dust-In-Air indicates that even though therehavf luSeen some reduction in dust concentration, there still remains agreat iteal of room for improvement to reach the maximum allowable concen-tration of 20 million particles per cubic foot of over-all dustiness. Whi l eif is recognized that the 20 mi l l i on-par t i c l e s per, cubic f oo t level does notreduce the asbestos dustiness to exactly 5 million part i c l e s per cubic ( m p p c f )f o o t , it is f e l t that over-all dustiness reduction to 20 m p p c f will be suitablefor the control of asbestos dust, since the 5 million part i c l e s per cubicf oo t f igure is not a precise dividing line between a safe and unsafe conditionbut s imply indicates a range at vhich control should be aimed.

T A B L T I
Dust-in-Air for years noted .Concentrations in Millions of Particles per Cubic Foot of Air (MFPCF)

1956 1959 1962 1963
6th Floor5th Floor4th Floor3rd Floor2nd FloorH a l f Decklet Floor

Not Determined
17.951.828.7l»8.3Not Determined83.0

51.826.22̂ .8
27.2Not Determined7.5

51.069.590.060.559.25 .̂5

30.665.632.1*32.8
50.077.8k 50.9 59.8 & 26.8

Not Determined — *

22̂ 0 . I l ' t

59.2 ' i*-j
Not Determined

Allowable ConcentrationMaximum Allowable Concentration 20 MPPCF Total5 MPPCF Asbe s t o s

******
A constant e f f o r t should be made, however, to achieve the reduction intotal dustiness so that the 5 million par t i c l e s per cubic f e e t of asbestos

laden air is achieved at sometime in the fu ture .
Toxico l ogy

In a recent article publ i shed in the Journal of the American MedicalAssociation, April 6, 1961* by S e l i k o f f and others, it is indicated that the"Building trades insulation workers have re lat ive ly l igh t , in t ermi t t en t , 1

exposure to asbestos. Of 632 insulation workers, who entered the tradebe fore 19̂ 3 and were traced through 1962, f o r t y - f i v e died of cancer of thelung or pleura, whereas only 6.6 such deaths were expec t ed . Three of thepleural tumors were mesothel iomas; there was also one peritoneal mesothel io-ma. Four mesotheliomas in a total of 255 deaths is an ex c e ed ing ly highincidence for such a rare tumor. In a d d i t i o n , an unexpe c t ed ly large numberof men died of cancer of the stomach, colon, or rectum (29 compared with 9«^e x p e c t e d ) . Other cancers were not increased; 20.5 were e x p e c t e d , 21 occurred.
Twelve men died of asbestosis ."
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In addition, "The recent demonstration, by South Afr i can and Britishinvestigators of pleura! and peritoneal neoplasms among individuals who hadchance environmental exposure to asbestos many years before raises the veryimportant question of pos s ib le vldespread carcinogenic air pollution." Itwas also demonstrated that asbestos^bodies were found in a man not employedin an Industry but living next door to an asbestos factory. "Asbestos ex-posure in industry will not be limited to the particular craft that ut i l izesthe material. The f l o a t i n g f ibers do not respect Job c la s s i f i ca t i on s . T h u s ,for example, insulation workers undoubtedly share their exposure with theirworkmates in other trades; intimate contact with asbestos is p o s s i b l e forelectricians, plumbers, sheet-metal workers, s t e a m f i t t e r s , laborers, carpen-ters, boiler makers, and foremen."
While the above situation does not a p p l y s p e c i f i c a l l y to the operationsof your plant, the asbestos content of the material with which you are workingappears to provide some serious potential for the development of disease ifnot properly controlled. In addition, the discharge of large volumes ofasbestos-laden dust at ground level sets up a condition where.all members ofthe plant can be exposed in addition to those who work in the dry mill.T h i s presents a problem that needs to be dealt with in view of the informa-tion submitted and the f i n d i n g s on other workers employed using similarmaterials. '

Conclusions and Recommendations
Based on the f i n d i n g s of this study and in view of past experience,it is recommended that a review of past studies be made to determine areasproducing dustiness. In addi t ion, the f o l l ow ing recommendations are sub-mitted:

1. That a careful program of housekeeping be inst i tuted so that dustcol lec ted on raf t er s does not reach the subsidence point. Careful cleaning"of the f l o or s should be done on a s u f f i c i e n t l y frequent and routine basisas to prevent dust from f a l l i n g off the raf t er s or from col lec t ing on thef l o o r to such- a degree that this dust is a contributor to the overallload generated by the machines.
2. - That a ' s p e c i a l priority be given to the in s ta l la t i on of the additionalfan described so that those areas not now s u f f i c i e n t l y venti lated are broughtunder control by the f i r s t of September, 1964.
3. That the blower d i s c h a r g e — p r e s e n t l y at ground l e v e l — b e elevatedto such a degree that re-entry is not so prevalent. It is expec ted thatlarge volumes of dust will re-enter the building when the wind is in theright direction. It may also be desirable to consider c o l l e c t ing the ex-haust dust by means of a cyclone or other suitable dust c o l l e c t i n g device . '
k. That continued e f f o r t ' b e made by the company to determine the dustconcentrations in the bui lding by frequent sampling and analysis and byfrequent observation of the dust co l l e c t ion systems to determine that theyare operating at 'mftyininn) e f f i c i e n c y .
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0-1-16520
Humber of employees s tudies - 135
Number of employees showing lung disease - If 5• (For purpo s e s of this study, this includes those d e f i n i t e l y showing lungdisease as well as the "possible" or " suspec ted").
T h o s e who now smoke as well as those who have kicked the habit are class-i f i e d as smokers.
By "years worked" is meant the number of years worked at Zonol i t e /Libby.

TABLE A^ - •™^^^™™™^»^

Of the If5 vho have lung disease:
2lf smoke cigaretts3 smoke p i p e or cigar15 smoked at one time but not now3 never smoked

TABLE B

AGEless than 2020-25
26-3031-3536-i»oI f l - l f 5I f 6 - 5 051-5556-6061-65

have lung disease, years
less than 1 year1-5 years6-10 "11-15 "16-20 "21-25 "
26-30 "

worked
0

11697111

is as

(or(or(or(or(or(or

f o l l o w s

17$ of
29$)^5$)58$)92$)33$)

:

ell employees in this £

TABLE C

less than1 year01
000
0
0
0
0
0
1

Age vs. years worked
1-5 years 6-102 '

915128358I f0
( , £ .

0
. 1332I fI f130__ _.-

2 - '

yrs. H-15 yrs. 16-20 yrs 21-25 yrs0
0
0
0
238
2
I f
1 • -

0
0
0
0I f
2
32
0
1

0
0 •
0
0
01
2
36
0

26-30 J
0
0
0
0
0
0
0111
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TABLE D

¥Cw"<S 1 - "Smokers Shoving N\ O ^-. Smokers Showing Non-SmokersYears Worked Lung Disease s U o ' * ' ' . ' " Normal Lungs Showing Normal L u rle s s thaa 1 0 L — •> ^ i ————5——————~
1-5 11 •».*?» l& 116-10 6 5=^ 12 3H-15 9 9 016-20 7 it o
21-25 1 0 2 026-30 1 _1 ' i_
^ . VO-. 3 73 -7f~

• 3 . ^^- "a" 0''.' 3 •££'•. 7-b" , £-
13- 1 " TABLE E3 .'.•? •'

AGE Number of Employee s Number of Smokers__ Having Lung Disease . in Each Age Groupl e s s then 20 0 ./ 1
20-25 0 ' 8
26-30 2 1531-35 0 1336-̂ 0 6 13414-5 2 ' n1*6-50 13 . 2151-55 6 ' 1656-60 12 1861-65 ' 3 3

S U M M A R Y
The major i ty (8856) of employees at Libby smoke or have smoked. Of thenon-smoker group, only f iv e have worked in excess of three years. 'Thereis no reel group for control or comparison purpo s e s . A true correlationbetween smoking and exposure to dusty vork etmosphere, and its e f f e c t s on thelungs, there fore , cannot be made.
Although 1756 of our 1 to 5 years service group have or are suspect oflung disease, there is a marked rise (^5$) b e g i n n i n g with the l l th year ofservice, climbing to 9256 in the 21 to 25 years service gorup. This suggeststhat chances of get t ing lung disease increase as years of exposure increase.
It is noted that of the ^5 employees who have or are suspect of lungdisease: 2 have worked only 1 year2 have worked only 2 years

3 have worked 3 years3 have worked If years
It would be well to take a good look at our pre-employment chest X-Rayprogram to make sure app l i can t s with lung conditions aije- not hired.

Peter K o s t i c
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AGE

25
62
36
60
2l*
57-

- 28
*9
57
28
3.6
61
52
21*
fr
52
1*8

' "56
31
28

. te

YEARS
W O R K E D
8 ' m o .
ll*

• 1
3
1
21*
1 .
19
22
2
1*
27

' 2
. 1

3 . ;

12
12
11
1
3
21

S M D K I N O l I A U l u a
cigs. 1/2 p a c k / d a y
ciga. 1 p a c k / d a y
cigs. 1/2 p a c k / d a y

. cigs. 1 p a c k / d a y
none
cigs. 1 p a c k / d a y
cigs . 1/2 p a c k / d a y • .
p i p e smoker .
cigs. 15/day
none •
cigs. l*5/day
cigs. 6/day
cigs. /?
cigs. 1 p a c k / d a y
cigs. 20-30/day
cigs. 1 p a c k / d a y
cigars 10/day
cigs.1 1 p a c k / d a y
cigs. 1/2 p a c k / d a y
cigs. 2-1/2 packs/day
cigs. 1 pack/day

HOW LONG
6 years
1*5 years
7 years
1*0 years
never

• 20 years
12 years
15 years
2 years
never
21 years
25 years
1* years
7 years
35 years
30 years
19 years
25 years t*
ll* years
10 years
15 years

W H A T H O W
s t i l l doeu
s t i l l does
still does .
quit 1 yr< ago
...
quit 17 yrs. ago

, istill does
quit 2 yrs . , ago
still does
— —
s t i l l does
s t i l l does
still does
s t i l l does
s t i l l does
stl.1.1 does
quit 1* yrs. ago
quit 1* yrs. ago

£ istill does
quit 6 mo. ago
still does

X-RAY S T A T U S
normal
F i b r o s i s both lung f i e l d s
normal

• pulmonary emphysema & f i bro s i
normal
f i b r o s i s both lungs
normal
normal'
f ibro s i s , both lungs.
normal
po s s i b l e f i b r o s i s & emphysema
pos s ib l e emphysema
normal '
normal
normal
normal

• normal ,
p o s s i b l e very m i n i m a l f l h r r x s t

normal £jKu. normal . *'*V)(SIf ibros i s , both lungs, ^j. K
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A G E
5136
2l f
W .

. I f * '
3 ' f .

.*9.;•us'
I f 2
5*
33

' *5
l f 6
52
38
22
I f l

' V r
»f5i f i

YEARS
WORKED

. l '
20

.2
10
2 '
2."•:•if
23
1
9
3,
I f

. H

23
3
I f

. 3 '
10
15
1
T

S M O K I N G H A B I T S
cigs 1/2 p a c k / d a y
cigB 1/2 p a c k / d a y
none " •
cigB 1 p a c k / d a y
cigB 1 / 2 p a c k / d a y . ' . ' •
cigs 1 p a c k / d a y
ciga 1 p a c k / d a y . '
cigs 1 p a c k / d a y .
cigs; 1-1/2 p a c k a / d a y
none .
cigs 1 p a c k / d a y

t
cigs 3 p a c k s / d a y
c lgB 1 p a c k / d a y
p i p e smoker
cigs 1 p a c k / d a y
c lgs 25/day
cigs 1 p a c k / d a y
none
none
cigs 1 p a c k / d a y .
cigo 1-1/2 p a c k / d a y
none .

H O W L O N G
20 years
10 yearn
never
30 years

.30 years
15 years
23 years
20 years
30 years
never
7 yeara
30 years
15 yeara
20 years
18 years
30 years
15 years
never \

' never
27 years
If yearn
never

W H A T M O W
quit 1-1/2 yrn.agoquit 6 mo. ago
—— •
still does . •
still does
stiUL does
quit 7 yrs. ago
at 111 does
quit 6 mo. ago
—— .
still does
quit 8 years ago
sti l l does
s t i l l , does
quit 10 yrs.ago• §still does
s t i l l does
— —

' ——
still does
quit 2 yrs. ago
— —

X - R A Y S T A T U S
normal .
f i b r o s l s , l e f t lung
normal

. emphysema & f ibro s i s . It. lu
normal
normal
normal
f i bro s i s , both lungs
pos s ib l e f i b r o s l s , both lungr
normal '
normal .
normal [opF-it,& *~>»^>e-j
normal
normal
questionable f i b r e s is, bothlungs.poss. emphysema andquestionable f i b r o s i snormal of v
normal. ^

a)normal C/l •fO
f i bro s i s t both lungs "
normal
minimal f i b r o s i s , both lungs



N A M E
* ,

-•

g

1.

A G E
ui' '
55
31

' 3 0 .
ko
29.

. 31
37
18
56

..k7
28
50
5k
38-

• 38
57
37
56

!37
k8

Y E A R S
W O R K E D

Ik '
21
•1
1
2
9
2

•8
1
Ik

•; 3 -
io

.1
19
13
k
19
9
9
15

S M O K 1 N Q I l A B r i v ,
cigo 1 p a c k / d a y
ciga 1 p o c k / d a y

' c i g s 10-15/day
cigB 1/2 p a c k / d a y
none
cigB 1-1/k packs / d a y
cigs 1/2 p a c k / d a y
clgs 1-1/2 packs / d a y
none •
"navea smoked much" .
cigars & p i p e
cigs 1 p a c k / d a y
smokes cigars
none
cigs 1 p a c k / d a y
cigs 1 p a c k / d a y
cigs 1 p a c k / d a y
none .

cigs 15/day:
cigs 3 / d a y ;

H O W L O H Q
25 yearn
20 years
10 years
5 years

.never
10 years
2 years
15 years '
never
-— '

. 3 years
2 years

» '
never
20 years
12 years
k5 years
never

20 years
35 years

W J l / U ? N O W
o t i . 3 J L does .
quit 5 years ago
s t i l l does
s t i l l does
—— . . ' •
B t i O l c b e B - '
s till d o e ' s
still does
— —
quit
quit 3 years aog
quit 9 yrs. ago
st i l l does
— —
s t i l l does
s t i l l does
still does
— —
quit 29 yrsv ago
s t i l l does
s t i l l does

X-RAY S T A T U S
normal . .
f i b r o s i s , both lungs
normal
ca l c i f i ca t i on , both lungs
normal
minimal f i b r o s i s , rt. lung
normal
normal
normal
questionable minimal f i b r o s i s
normal
normal
po s s i b l e f i b r o s l B , both lungs
normal
questionable minor f i b r o s i s ,l e f t lungnormal
normal

4

minimal f i b r o s i s , bo th lungs
minimal f i b r o s i s , both lungs

Onormal 1 0
f i b r o s i s , both lungs ^

t f lN



J I A M E L J K U L
•YEARS_WORKED

31
29
63
\2.

l

53
27.
19
56
23
*7
*29
52
28
56
53
M*
39
32
*7
32

3 -
1
10
7
25
2

.1 '
k
2
12
1 '
20
2

• 25
2
2
2
6 '
5
3
21

8 M O K I H Q
cigs 1 p a c k / d a y
c l g a 1 pack/day.

p i p e smoker
p i p e smoker
ciga 1 p a c k / d a y
cigs 1 pack/day
p i p e smoker . .
cigs 1 p a c k / d a y
ciga 12/day
cigo
cigs 1 p a c k / d a y
cigs 1 p a c k / d a y
cigs 1-1/2 p a c k s / d a y
cigs - "very few"
c lgs 5-6/day
cigs 1/3 p a c k / d a y
cigs 2 p a c k s / d a y
cigs 2 p a c k s / d a y
cigB 15/day •
cigs 1/2 to 1 p a c k / d a y

HOW LOHG
12 years
1 ' * yearn

25 years
10 yearo

, 0 years ,
5 years
30 years
11 yeara

• 30 years
10 years
35 years
12 years
' t O yearo

6 mo.
20 years
10 years
»

20 years
10 years
30 years

NOW
s t i l l does
btill does
quit 8 yrs» ago
Btill does
quit lU years ag>
quit 2 yrs ago

' . o t i l l does
quit 6 vks. ago
quit 1 year ago
otill does
s t i l l does
still does . ..-.
still does
Btill does
quit 31* yrs. ago
still does
quit 1 year ago
s t i l l does

>̂ b> ,

s t i l l does
oti l l does
quit 6 mo. ago

S T A T U S
normal
normal
f l b r o s l s , ' b o t h lungs
normal
normal
normal
normal
pos s ib le early emphysema
normal
normal '
normal
normal
normal
normal
normal
normal
normal
normal
minimal f i b r o s i s both lungs
normal
f i bro s i s both lungs

C/l ,i\)cn



MU.

N A M E

•

.

' • .

.ey, Donald A.

AP.R
39
&
25
30.

t

1*9
26.

. 28
3̂

?.
31
!*9
58
50
60
56
3"*
3̂
3̂
60

YEARSworecp.n
2.
1

.2
?
6
1
3 .

' 1 1
1810

1.
2

• 25
8

^

3
23
1 '
2
10
9

i

S M O K i H r t H A n i T S
was a cig smoker
cigs .1 p a c k / d a y '

1 cigs 15/day
cigs 1-1/2 p a c k s / d a y

1
cigs 1 p a c k / d a y
cigs 1 p a c k / d a y
cigs l U / d a y
was p i p e & cigar . smoker
cigs 1 p a c k / d a y
cigs 15/day
none
cigs 25/day
cigars 20 day
c lg s 6 /daya
cigs 1 p a c k / d a y
cigs 1 p a c k / d a y
cigs 1-1^- p a c k s / d a y
none
cigs 1 p a c k / d a y
none
ciga 1 p a c k / d a y

I I O H I f l H d
15 years
30 years
5 years
10 years
15 years

. 12 years
10 years
15 years
20 years
10 years
never
10 years
35 years
20 years
25 years
I j O years
25 years
never
10 years
never•
15 years

W H A T ' n o w
quit 7 yrs . • ago
s t i l l does
s t i l l does
s t i l l does
quit U mo. ago
quit 2 wks. ago
s t i l l does •
quit 8 mo. ago
s t i l l does
s t i l l does
—— .
quit 5 mo. ago.
s t i l l does
quit 6 yrs. ago
s t i l l does
s t i l l does
s t i l l does

s t i l l does
— —
quitr.Vmo. ago

•
X - R A Y S T A T U S
pos s ib l e early emphysema-
questionable f i bro s i s andemphysemanormal
normal
normal
normal
normal
normal
f i b ro s i s , both lungs
normal
normal
normal
f l b r o s l s & emphysema both lung
po s s ib l e minimal f i b ro s i sboth lungsemphysema and minimal f l b r o s l sboth lungsemphysema both lungs

. f i bro s i s l e f t lung po s s i b l e «early emphysemanormal
normal £}Mnormal •£»

U}'-normal f t)• C7)



N A M E AGE
YEARS
WORKED

2k

56
37,
36 :

20

35
9̂

k2

31

29
23
32
58
38
56

23

3 ' ,
.7
7
13
1
1
.17
6

18
12
2
i
i

15
15

. S M O K I N G 1 L A V I T E
cigo 1 p a c k / d a y
ciga 10-20/day .
cigs 1 p a c k / d a y
none

1 p a c k / d a y
cigo 1/2 p o c k / d a y
smokes cigo
c l g s 1 p a c k / d a y
cigs 1/2 p a c k / d a y
cigs 1 p a c k / d a y
cigs 1 p a c k / d a y
cigs 1 p a c k / d a y
cigs 1-1/2 p a c k f l / d a y
cigs l O / d a y
cigs 1 5 ' / d a y
cigs 1 p a c k / d a y

' l m o d e r a t e * c l g a r e t t e smo-ker ,cigs l-l|- p a c k s / d a y
cigs 1-1/2 p a c k s / d a y
cigs 5-6, cigars 2/day
cigs 1 p a c k / d a y

HOW LONG
10 years
2 years
19 yearo
never
20 years
10 years
25 yeara
15 years
ko years
30 years
29 years
13 years
15 years
15 yeara
7 years
3 years
1*0 years
10 years
'1\Q years
36 years
0 yearo

W H A T N O W
otill does
quit 6 years ago
quit 20 years ag<

still does
s t i l l does
still does
still does

. i
s t i l l does '
quit 11 years ag
quit 1 year ago
still does
s t i l l does
s t i l l does
s t i l l does
quit !»• years ago
still does
still does

-• s t i l l does
s t i l l does
still does

X-RAY S T A T U S
normal
normal
normal
tumor mass l e f t lung
normal
normal
f i bro s i s , both lungs
normal
po s s ib l e emphysema, both lungo
normal'
f i b r o s l e , both lungs
normal
normal
normal .
normaju
normal
normal

*
normal
f i b r o s i s , both
normal
normal



N A M E AGE
Y E A R S
WORKED S M O K I U O I t A J B I T S HOW LOMO W H A T H O W X-RAY S T A T U S

59
2 ' K
52
' 5 6
9̂

52
.1*3

26
5
^
15
11
3
3

smoked at one time
cigs 1/2 p a c k / d a y
cigo 2-3 / d a y
ciga 2 p a c k s / d a y
cigs 1 p a c k / d a y
ciga 1 p a c k / d a y
cigs 1 p a c k / d a y

5 yeara
7
I f 3 years
10 years
30 years
10 years

quit 20 years agc j
s t i l l does
s t i l l does
s t i l l does
quit 2 yrs. ago
still does
quit 10 years age

normal
normal
emphysema and f i bro s i e . bothlungserapliysema and f l b r o s i s bothlungsf l b r o s i s both lungs
normal
normal

C T >tn̂3CO



Z O N O L 1 T E . D I V I S I O N

T O H . A . Brown:r\ '

FROM E. D. L o v i c k

C C : P e t e r K o s t i c H. A. B.

December 23, 1969

R a d i o l o g i c a l I n t e r p r e t a t i o n o f
X - R a y s - L i b b y E m p l o y e e s

I have rece ived a copy of Larry P a r k s ' l e t t e r o f December 16 as 'wel l a s
l e t t e r s f r o m b o t h y o u a n d P e t e r K o s t i c . I have t a l k e d w i t h t h e r a d i o l o g i s tw h o i n t e r p r e t s our. X-ray s c o n c e r n i n g t h e a d v T s a B i l i t y o f h a v i n g these f o l -l o w e d up a t s i x - m o n t h i n t e r v a l s ra th er than t w e l v e - m o n t h i n t e r v a l s . He wa sr a t h e r s u r p r i s e d t h a t t h i s w o u l d be recommended for he says t h a t he does notb e l i e v e a n y t h i n g c o u l d be a c c o m p l i s h e d by these b e i n g taken at s i x - m o n t hi n t e r v a l s .

The t h i n g t h a t we are l o o k i n g f or in the s e i s such t h a t any c h a n g e i s very
g r a d u a l a s has been p o i n t e d out. Even a d i f f e r e n t in t e c h n i q u e can changet h e a p p a r e n t r e s u l t s o f what t h e i n t e r p r e t a t i o n o f t h e X - r a y s i s . ' H e d i d
s t a t e t h a t i t i s p o s s i b l e f o r tumors o r such tha t can b e r a t h e r f a s t - g r o w i n g
to show up at 6 r m o n t h i n t e r v a l s , but not the f i b r o t i c c o n d i t i o n s w h i c h we areconcerned w i t h . W h a t M r . P a r k s m a y n o t r e a l i z e i s t h a t r e s u l t s o f t h e s ei n t e r p r e t a t i o n s a r e a l s o turned over t o t h e e m p l o y e e s ' p e r s o n a l - p h y s i c i a na n d i n t h e event t h a t t h e i r p e r s o n a l d o c t o r f e e l s t h a t f u r t h e r c h e c k u p s o r
e x a m i n a t i o n s s h o u l d b e g i v e n , a r r a n g e m e n t s a r e made f o r the s e p e o p l e t o f o l l o wup on t h e i r own i n i t i a t i v e . T h i s year th er e have been s everal cases o f e m p l o y e e sb e i n g sent t o S p o k a n e f o r a d d i t i o n a l e x a m i n a t i o n s . I t h a s a l w a y s been o u r
c o n t e n t i o n tha t t h i s i s t h e w a y i t s h o u l d b e h a n d l e d .
P e t e r p o i n t s ou t in h i s l e t t e r t ha t we don' t know what t o do i n t h e event therei s a c h a n g e a n y w a y . . I . b e l i e v e t h a t t h i s i s correct. My o p i n i o n w o u l d he •
t h a t t h e r e s h o u l d be no change in the annual s c h e d u l e .
D r . L i t t l e s t a t e d tha t i t w o u l d b e p o s s i b l e f o r h i m t o recommend s p e c i f i c a l l y
t h a t some o f these p e o p l e have a f o l l o w - u p rather t h a n . r e l y i n g : o n the. e m p l o y e e ' sp e r s o n a l do c t or . . E v e n - J n - t h e e v en t , tha t h e d i d t h i s , . I t w o u l d / ' i e e m - ' t o - m e r t h a t . - . -w e s h o u l d s t i l l have t o . l e a v e i t u p t o t h e e m p l o y e e ' s p e r s o n a l - ' p h y s i c i a n t oto see t h a t the f o l l o w - u p i s made at wha t ev er t i m e i s r e c o m m e n d e d . - i f i t i s to
be in l e s s than a year.

G R A C E
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from' the desk of
K. A. BROWN

To:*" - ' .' 02146518

: . . ' £ : ! ' . : '" • : £ ' ; ? ; :



' i s ;

It would be well at th i stime, with the advice ofcounsel, to considera p p l y i n g a warning orprecaut ionary labe l on allcontainers of p r o d u c t scontaining vermiculi te

T o t X . W . S t e r r e t t
f r om: . f i t t r K o i t l c

cci R. H- VlalaaC . F . DuguK . A . Kuib.rg

D a t e t K J x e h n, 1969

, or m t . t c « H t on .^Lji or Proc«u contain!^ -.resume. I b l . »y aid our 4.£en., itt «...or product l i a b i l i t y claiu. H>« attached extra c o p U s arc fop d l a . r i b u t l o a a.you v l j h .

'Before any l a b e l i n g , , ,we should indeed s tudy , ,the consequences, , ,By warning p e o p l e orinadequa t e ly warningp e o p l e we may beincurring l i a b i l i t y , , ,

noun
B I B I B I M T

T O : P.tcr K w t t e B A T E :
0^131709

March 31, 1969

?ct«r K o . t i e

One d l t t u r b i n g f a c t o r in m«o*Uielioim It the nthu l a d l r K t e«.ponire a Dumber of ill virfmi had.I n j o m o easel t t u d f c d I n London,31 had worked with aibeitoi, butnine merely livid In the householdof an osbestoi workcrl Eleven peo-ple l ived within M mi l e of an at.beitos f»ctorvlEvly in 1968, Dr. Maxive l lBorow reported in the *]ourna) ofthe American Midlral Anociation*on 17 mesotheUoroa ca»ci irr New' M i t o i werli-

R. W. St . rr t t tX. M. V l n l a cR. A. K u l b t r g

Re: UbeiiBg of V.rgicul i t .

f U f e r a n c e li tad* to your •taoraadun of March 11concerning the article fron S a f e t y EnglnMriag .
B«for. any l a t e l l n < of container* of produc t!> containing T e r o l e u l l t * la done ve ihou ld '.ode«S >tuCy c a r * f u l l ythe coot«ot of UM l a b e l i n g and to. coceeuutncei of p u t t i n g alabel oa the p a e k a f * . Ky »arnio« i x o p l e or I n a d e q u a t . l y v a r & l a i fP « c p l e um say be incurring l i a b i l i t y to vbicb we uoold noto t h c r v l i i e b« e u b j . c t .
I da not bell.ve that v.rmiculite could b* c l a a i l f l . dtoday aa a poieocou* lubatanee for vhieb label ing Bay bereo.uir.d.

Qiarln F. Du«aa
C F D A 6

>n asbestoi
i e n t ' t o l d o f^frica. T h e r eby these
p o s t l b l e «-ion workers|ho unknow-pottonous
man Pattenoot eone un-le, the VS.die Intrrna.'til & T r o l lWorkers.o[ oE Medi-icr In an t(-least mea*exposure ofis worken.|lt In (rtaier
construction
il publ i c 100.



To: R. V. S t t r r e t t
e:. Peter K o e t i c

cc: R.. H. YiningC. F. Dugta
E. A. JCulber s

Date: K*rch ll, 1969

The f o l l o v i n g article vhlch appeared In the Karen isuie of S a f e t y Engineering1« for your inforsat ios . I think it vould bs veil at thia t ine, vlth the advice ofcounsel, to consider a p p l y i n g *• vaming or precautionary label or statenent on a.11containers of product s containing versiculite. T h i s cay aid our d e f e n s e in canesof product l iab i l i ty claina. The attached extra copies are for d i s t r i bu t i on asyou visa.

Peter K o e t i c

* Congressman Edward J. Pat-
en of New Jer s ey has introduced
. R. 2303, "a. bill to promote the

s a f e t y of workers engaged in mak-ing asbestos products for shipment
in commerce, and for other pur-
poses. It is s u b s t a n t i a l l y the sameas the Asbes to s S a f e t y bill lie intro-duced. S e p t e m b e r 14, 1067.

Last year when hearings wereconducted on the proposed occupa-tional H e a l t h a n d - S a f c t > ' Act, Dr.
Irving J. S e l i k o f f o f t h e Ml. SinaiSchool of Medicine t e s t i f i e d in
•'avor of the bill be fore the HouseSe l e c t Subcommit t ee on Labor. Heis one of this c o u n t r y ' s greatest ex-perts on asbestosis, his research
covering not only workers in as-
bestos, but members of their fami-
lies and persons l iv ing near asbestos
plant s or f a c i l i t i e s using asbestosproduct s .

Dr. Selikoff to ld of s tudie s he had
made of some 632 members of two
N e w York-New J e r s e y Asbes to s
Workers Union locals. Accord ing
to medical yardsticks, over a 19-
year period, 203 should have died.
In f a c t , 255 did die. Of that num-
ber, 37 could have been expected
to die of cancer. In f a c t , 95 diedof cancer.

In add i t i on , a disease which was
considered so rare it was not sepa-rately coded in the I n t e r n a t i o n a l
Clas s i f i cat ion of Causes of Deathhas been unmtstakcably associatedwith asbestos and the number :ofcases has incrcas«d s ign i f i can t ly .T h i s is mesothelioma—a highly
malicnant tumor.

w P L A I N T I F F S. E X H I B I T

One di s turbing fa c t o r in meso-.
thelioma is the rather indirect ex-posure a number of its victims Had.
In some cases s t ud i ed in London,
31 had worked with asbestos, butnine merely lived in the household
of an asbestos workerl Eleven peo-
ple lived within J/i mile of an as-
bestos fa c t ory l

Early in 1968, Dr. MaxwellBorow reported in the "Journal of
the American Medical Association"
on 17 mesothelioma cases in NewJer s ey . F i f t e e n were asbestos work-ers, two lived near an asbestos
fa c t ory .Dr. SelikoJEFs s t a t e m e n t - t o l d ofother s t ud i e s in S o u t h A f r i c a . T h e r e
were addit ional remarks by these
doctors regarding the p o s s i b l e ex-posure of all construction workersand of the bystander who unknow-ingly breathes in the poisonous
dust.The call of Congressman Patten
against asbestosi s has not gone un-heeded. Johns-Manville, the U.S.
Public H e a l t h Service, the Interna-tional Association of H«at & FrostInsula tor s and Asbestos Workers,
and the ML Sinai School of Medi-cine have j o in ed toge ther in an ef-f o r t to eliminate or at least mea-surably reduce the exposure ofsome 200.000 asbestos workers.T h i s will certainly result in greaterpromot ion to the entire construction
industry and the general p u b l i c too.



TO: Peter K o e t i c
06191709

DATE: March 31, 1969

ee: R. W. Sterr e t tR. M. V l n i n gR. A. K u l b e r g

Re: Label ing of V e r a l c u l i t e

Reference la made to your neaorandun of March 11concerning the article f rom S a f e t y Engineering.
Before may labe l ing of containers of product!containing reraieullte i« done ve should indeed s tudy c a r e f u l l ythe content of the labe l ing and the consequences of p u t t i n g *label on the package. By varning p e o p l e or inadequately varsinp e o p l e ve may be incurring l i a b i l i t y to vhich ve vould notothervice be s u b j e c t .
I da not believe that veraiculite could be c l a s s i f i e dtoday as a poisonous substance for vhich label ing may berequired.

Charle s F. Dug an
C F D / K S

I * P L A I N T I F F ' S, E X H I B I T



1 0 / 2 3 / 9 1 DEPOSITION OF ROBERT JUNKER
P.84

Q. When you got that letter, do you know if you or Mr. Moran ever sent a le t t er
out to the owuers of the b u i l d i n g s and s choo l s and h o s p i t a l s ?

A. No, we d idn' t .
Q. You d idn' t send a l e t t e r out?
A. W h a t would be the reason for t h a t ? We would have everybody and his uucle ;t r y i n g to Hud out if they could sue us. T h a t would be asking for - that would be murder.* * *
Q. J u s t so I unders tand, you didn't send a l e t t e r out advising buidling owners

about asbetsos heal th problems -
A. A b s o l u t e l y not.
Q. - because you thought they would sue yon?
A. What?
Q. Because you thought maybe they would sue yon?
A. W e l l , wouldn't you? You would be suing everybody that you know, wouldn't

you? You would get every case you could get to sue, and you know you w o u l d . . .* * *
P.97

Q. Mr. Junker, do you remember whether Grace told you to quit giving out
vermicul i t e in the form of a let ter, or was that in a t e l ephone cal l , or what?

A. T h a t , I don' t ' remember. T h a t , I don' t remember for sure. I doubt that i t
was a le t t er because don't think that was the kind of thing they wanted to get spread all
over the place, but -

Q. Why don't you think that's the kind of th ing they want to spread all over the
place?

A . W e l l , i t ' s business.

Q. Why don't you think this is the kind of l e t t e r that Grace wants to spread
around?

[ O B J E C T I O N )
A. You may be a good lawyer , hut you would be a very poor businessman to

want to spread d e t r i m e n t a l th ing s around about he c ompany you work f or , because
tha t ' s what that would b e . You don' t t e l l t h e world about your s hor t c oming s in th e
business world if you can he lp it.mr

O J l

Q, You d idn ' t send a l e t t e rout [to the owners ofb u i l d i n g s and schools andh o s p i t a l s ] ?A, What would be thereason for that? We wouldhave everybody and hisuncle t r y i n g to f i n d out i fthey could sue us,

A, You may be a goodlawyer, but you would be avery poor businessman towant to spread d e t r imen ta lt h i n g s around about thecompany you work for, , ,Y o u d o n ' t t e l l t h e worldpbout your shortcomings
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N O . 9 0 - 1 7 6 0 - H
H . W A L L Y S H I P L E Y a n d F A Y E * I N T H E D I S T R I C T C O U R T O F
S H I P L E Y ; W E L D O N COOK a n d *

B I L L Y E C O O K ; V I R G E L L E O N *
Z I M M E R M A N a n d R U T H *
Z I M M E R M A N ; H E R B E R T W I L L I A M S *
a n d I N E Z W I L L I A M S ; A R T H U R * D A L L A S C O U N T Y , T E X A S
J A M E S D A V I S ; a n d J . R . *
G E N T L E *

*
V S . *

*
A R M S T R O N G W O R L D I N D U S T R I E S *
I N C . , E T A L . * 1 6 0 T H J U D I C I A L D I S T R I C T

— — —

O R A L D E P O S I T I O N
OF

R O B E R T J U N K E R
- - -

A N S W E R S A N D D E P O S I T I O N O F R O B E R T J U N K E R , p r o d u c e d
a s a w i t n e s s a t t h e i n s t a n c e o f t h e P l a i n t i f f s , t a k e n i n
the a b o v e - s t y l e d and -numbered cause on the 23rd day o f
O c t o b e r , 1 9 9 1 , a t 1:30 p . m . , b e f o r e S h e r r i B . G a r z a , a
C e r t i f i e d S h o r t h a n d R e p o r t e r i n a n d f o r t h e S t a t e o f
T e x a s , a t t h e home o f M r . R o b e r t J u n k e r , 10129 R o c k m o o r
D r i v e , i n t h e C i t y o f D a l l a s , C o u n t y o f D a l l a s , S t a t e o f
T e x a s , i n a c c o r d a n c e w i t h t h e N o t i c e i s s u e d a n d t h e
a g r e e m e n t s h e r e i n a f t e r .set f o r t h .

fr^fr^ ~&j^7* * I V • 1 1 * / / t ""*~^ \ \V j > W U U
P R T T C H R T T f t R O M A N S (21 41 .17.1-4977 O A T . T . A S . T K V A S
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1 A . N o , I d o n ' t r emember h o w w e d i d i t . P r o b a b l y
2 sent it to the d u m p somewhere.
3 Q. W h e n you got t h a t l e t t e r , do you know i f you
4 or Mr. M o r a n ever sent a l e t t e r out to the owners of the
5 b u i l d i n g s and s c h o o l s and h o s p i t a l s ?
6 A . N o , w e d i d n ' t .
7 Q . Y o u d i d n ' t send a l e t t e r ou t?
8 A . W h a t w o u l d b e t h e reason f o r t h a t ? W e w o u l d
9 have e v e r y b o d y and h i s u n c l e t r y i n g t o f i n d ou t i f t h e y

10 c o u l d sue us. T h a t would be a s k i n g for — tha t wou ld be
11 m u r d e r .
1 2 M S . C L A R K : O b j e c t .
13 A. And as an a t t o r n e y , you s h o u l d know t h a t .
1 4 M S . C L A R K : I o b j e c t t o t h e
15 r e s p o n s i v e n e s s o f the answer.
1 6 Q . J u s t s o I u n d e r s t a n d , y o u d i d n ' t send a
17 l e t t e r ou t a d v i s i n g b u i l d i n g owners about a s b e s t o s h e a l t h
18 p r o b l e m s --
1 9 A . A b s o l u t e l y no t .
20 Q. — b e c a u s e you t h o u g h t t h e y w o u l d sue you?
21 A. W h a t ? _________
22 ^.Q. B e c a u s e ^ y c H i t h o u g h _ t _ m a y b e t h e y wou>d sue you?
2 3 A \ W e a l ' 1 , w o u l d f f ' t \ y o u ? Y o u w o t f l d b e . s u i n g
24 e v e r y b o d y / ^ a t you k n o w , w o u l d i ^ r y o u ? You w o u l d \ g e t
25 e v e r y / c a s e y o u V o u l d get . f e-o^sue, and you" know you w o u l d ,
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1 y o u p e r s o n a l l y , i f t h a t \ e t t e r w a s s e n t ' o u k t e l l i n g y o u
2 how asbes to^\had ruined youV ^ b t f i l d i n g , and you b e t t e r go\
3 t o G r a c e and g e t . a l l t h e / m o n e y you can b e c a u s e \ t h a t ' s a

\4 big c o n g l o m e r a t e , and you b e t t e r / g e t on the g r a v y t r a i n .
5 I never heard o f / a n y b o d y saying s o m e t h i n g l i k e / t h a t .
6 N o b o d y i n h i s r i g h t m i f o - d ' w o u l d w r i t e a" l e t±er l i k e t h a t ,
7 n o b o d y . __ _ ......_...._.._....... .......--.--_.
8 M S . C L A R K : M r . J u n k e r , what y o u need
9 to do is r e s p o n d to his q u e s t i o n . I

1 0 u n d e r s t a n d y o u ' v e g o t t e n u p s e t a n d t h a t t h i s
1 1 i s t a k i n g a w h i l e . W e ' v e been here over t w o
12 hours now. But I o b j e c t to the
13 r e s p o n s i v e n e s s o f the answer . W h a t you need
1 4 t o d o , a n d w e ' l l b e t h r o u g h q u i c k e r , i f
15 you — and I don' t want you t o b e u p s e t , bu t
16 you need to answer his q u e s t i o n and -- answer
17 hi s q u e s t i o n , but try to r e f r a i n f r o m
18 d i s c u s s i o n beyond t h a t .
1 9 T H E W I T N E S S : S o m e t h i n g s I c a n ' t
2 0 r e f r a i n f r o m , a n d t h a t ' s o n e o f t h e m .
2 1 M S . C L A R K : I u n d e r s t a n d , b u t w h y
2 2 d o n ' t w e t r y t o p r o c e e d , s o w e c a n g e t t h i s
2 3 f i n i s h e d .
2 4 T H E W I T N E S S : L e t ' s g e t i t over w i t h .
2 5 M S . C L A R K : W e ' v e g o T i e f o r t w o hours
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x now.
2 M S . O ' C O N N E L L : C a n I a s k , C o u n s e l ,
3 how much l o n g e r do you t h i n k you have?
4 M R . W O R T H I N G T O N : N o t much l o n g e r .
5 I a p p r e c i a t e your a d v i c e .
6 We can ge t t h r o u g h w i t h t h i s a lo t
7 quicker i f you j u s t answer the q u e s t i o n s and
8 move on.
9 T H E W I T N E S S : Y o u d o n ' t t a k e a n

10 answer .
1 1 M S . O ' C O N N E L L : O n e t h i n g I t h i n k
12 w o u l d be h e l p f u l i s i f you t r i e d not to
1 3 r e p e a t your q u e s t i o n s . I t h i n k h e f e e l s h e ' s
1 4 answered many o f t h e t h i n g s y o u ' r e a s k i n g ,
1 5 a n d y o u ' r e a s k i n g h i m t h e same t h i n g over
16 a g a i n .
17 ( I n t e r r u p t i o n in p r o c e e d i n g s . )
1 8 Q . M r . J u n k e r , when y o u g o t t h e l e t t e r f r o m
1 9 W . R . G r a c e a d v i s i n g t h e c o m p a n y t o qui t u s i n g a s b e s t o s ,
20 did you and Mr. M o r a n or anyone e l s e ever t a l k about
21 w h e t h e r you s h o u l d l e t a l l t h e b u i l d i n g owners know about
2 2 t h a t l e t t e r ?
2 3 A . N o .
24 Q. Did you ever t h i n k t h a t p e r h a p s you s h o u l d
25 w r i t e a l e t t e r t o e v e r y o n e ?
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1 A . N o . I t never e n t e r e d m y mind o r h i s o r
2 G r a c e ' s , I ' m sure.
3 Q. Why did you not want to send out such a
4 l e t t e r ?
5 M S . C L A R K : I o b j e c t . Y o u ' v e a sk ed
6 t h i s q u e s t i o n .
7 A . T h a t ' s a s k i n g f o r t h e same t h i n g I said
8 b e f o r e .
9 Q . I d i d n ' t u n d e r s t a n d your answer . I want t o

10 m a k e sure I u n d e r s t a n d .
11 A. I sa id every b u i l d i n g owner w o u l d b r i n g s u i t .
1 2 M S . C L A R K : W a i t a m i n u t e , M r . J u n k e r .
13 I t h i n k he s a i d it never e n t e r e d his
14 mind to send such a l e t t e r . T h e y never
15 d i s c u s s e d s e n d i n g such a l e t t e r , and I t h i n k
16 t h a t t h i s i s , you k n o w , e n t e r i n g i n t o an area
1 7 t h a t ' s t o t a l l y n o t r e l a t e d t o a n y i s sue i n
18 t h i s l a w s u i t , so I o b j e c t , and I t h i n k you
1 9 s h o u l d move o n b e cau s e w e ' v e been here over
20 two hours .
2 1 T H E W I T N E S S : D o n ' t k e e p m e n t i o n i n g
2 2 t h a t . L e t ' s g e t i t over w i t h .
2 3 M R . W O R T H I N G T O N : O f f t h e record a
24 s e c o n d .
2 5 ( D i s c u s s i o n o ' f f t h e r e c o r d . )
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19

1 Q. Mr. J u n k e r , do you r emember how you got an
2 i n k l i n g , t o u s e your w o r d , t h a t a s b e s t o s c o u l d cause
3 h e a l t h p r o b l e m s t o w o r k e r s ?
4 A. By r e a d i n g the a r t i c l e s on i t , on a s b e s t o s i s .
5 Q. W e r e t h o s e in — what kind of d o c u m e n t a t i o n ?
6 A . I t h i n k o n e o f them w a s i n R e a d e r ' s D i g e s t .
7 S o m e of i t was in the n e w s p a p e r s , wherever .
8 Q. Did W. R. G r a c e ever send you a memo about
9 t h e h e a l t h p r o b l e m s w i t h a s b e s t o s ?

1 0 A . N o t u n t i l t h a t one.
11 Q. Not u n t i l the one t h a t a d v i s e d you to quit
12 u s i n g it a l t o g e t h e r ?
1 3 A . R i g h t . I d o n ' t t h i n k s o . I d o n ' t r emember .
14 Q. W h e n you go t t h a t s t o p - u s i n g - a s b e s t o s l e t t e r
1 5 f r o m G r a c e , d i d y o u a n d M r . M o r a n ever t a l k about what t h e
16 e c o n o m i c i m p a c t o f t h a t w o u l d be on your c o m p a n y ?
1 7 A . O h , I ' m sure w e d i d , y e a h , y e a h .
1 8 Q . W h a t d i d y ' a l l t a l k a b o u t , M r . J u n k e r ?
1 9 A . T h e l o s s o f p r o f i t s . T h e l o s s o f gros s
2 0 p r o f i t .
21 Q. You t h i n k r e m o v i n g a s b e s t o s w o u l d r e s u l t in a
2 2 l o s s o f p r o f i t s ?
2 3 A . Y e a h .
24 Q. Why i s t h a t ?
2 5 A . W e w o u l d n ' t b e s e l l i n g i t . " A n y t i m e y o u t a k e
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1 a good g r o s s p r o f i t p r o d u c t o f f t h e l i n e , o f f t h e m a r k e t ,
2 a n d r e f r a i n f r o m s e l l i n g i t , y o u ' r e bound t o b e — have
3 l e s s s a l e s . Y o u ' v e g o t t o make i t u p s o m e w h e r e , s o w e
4 went to work on t r y i n g to make i t up w i t h M o n o k o t e and
5 o t h e r v e r m i c u l i t e s a l e s and so on and so f o r t h .
6 Q. Once the c o m p a n y s t o p p e d p u t t i n g a s b e s t o s in
7 t h e i r p r o d u c t s , d i d G r a c e c o n t i n u e t o s e l l n o n a s b e s t o s
8 M o n o k o t e a n d Z o n o l i t e ?
9 A . A s f a r a s I k n o w , t h e y d i d . T e x a s

1 0 V e r m i c u l i t e d i d .
1 1 Q . W a s t h e c o m p a n y s t i l l p r o f i t a b l e w i t h
12 n o n a s b e s t o s p r o d u c t s ?
1 3 A . Y e a h . W e were m a k i n g money. T h a t w a s a good
14 year f i n a n c i a l l y , good — the economy was up in t h o s e
15 years .
16 Q. Do you remember at all wha t year t h a t wa s ,
1 7 M r . J u n k e r ?
1 8 A . N o , n o t s p e c i f i c a l l y .
19 Q. Do you know w h i c h d e c a d e t h a t was?
2 0 A . T h a t w e s t o p p e d u s i n g i t ?
21 Q. Y e s .
2 2 A . W e l l , n o , I d o n ' t r emember s p e c i f i c a l l y what
23 d e c a d e i t was e i t h e r .
24 Q. But the same year t h a t you p u l l e d out the
25 a s b e s t o s was a good year to your c ompany*?
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1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25

A . W e l l , i t w a s n ' t a s b a d a s w e h a d t h o u g h t i t
m i g h t b e .

Q. W h a t k ind o f s u b s t i t u t e or a l t e r n a t i v e —
A. And I t h i n k i t was l a t e in the year t h a t i t

h a p p e n e d , t o o , i f I r e c a l l .
Q. Do you remember what the c o m p a n y used to

r e p l a c e a s b e s t o s w i t h in th e Z o n o l i t e and M o n o k o t e
p r o d u c t s ?

A . N o , e x c e p t maybe more o f t h e g y p s u m a n d
b e n t o n i t e a n d s t u f f l i k e t h a t .

Q. W e r e S t o r b e c k & G r e g o r y and your o t h e r
c u s t o m e r s c o n t i n u i n g t o b u y your m a t e r i a l a f t e r y o u t ook
t h e a s b e s t o s ou t?

A . Y e a h . T h o s e t ha t were d o i n g f i r e p r o o f i n g
d i d .

Q. Do you k n o w , Mr. J u n k e r , w h e t h e r a bag o f
a s b e s t o s - c o n t a i n i n g M K - 3 M o n o k o t e f i r e p r o o f i n g cost more
or l e s s t h a n a bag o f n o n a s b e s t o s - c o n t a i n i n g M o n o k o t e
f i r e p r o o f i n g ?

A . O h , i t ' s bound t o co s t a l i t t l e more w i t h t h e
a s b e s t o s i n i t because a s b e s t o s i s n ' t e x a c t l y c h e a p .

Q. Do you know what th e p r i c e d i f f e r e n c e w o u l d
have be en?

A . N o , b e c a u s e I d o n ' t know wha t t h e y make i t
* -out o f now.
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1 Q . W e l l , back i n t h e year t h a t t h e c o m p a n y
2 s t o p p e d u s i n g a s b e s t o s in t h e i r M o n o k o t e , do you remember
3 i f t h e M o n o k o t e w i t h o u t t h e a s b e s t o s cos t more t h a n t e n
4 c e n t s or more t h a n t w e n t y c e n t s t h a n the a s b e s t o s bag?
5 A. We go t a good p r i c e for M o n o k o t e , a real good
6 p r i c e . T e n c e n t s w a s n ' t t h a t much money i n t h o s e d a y s f o r
7 a M o n o k o t e bag b e cau s e it was an e x p e n s i v e p r o d u c t , so I
8 d o n ' t know. I t c o u l d have been a 2 5 c en t s d i f f e r e n c e . I
9 d o n ' t r e a l l y know.

10 Q. You u n d e r s t a n d t h a t th e bag o f M K - 3 had
11 a s b e s t o s in it; is t h a t r i g h t ?
12 A. I t h i n k i t d i d .
13 Q. And the bag of M K - 5 did not have raw
14 a s b e s t o s , r i g h t ?
15 A. As I r e m e m b e r , yeah.
16 Q. Do you know if the bag of M K - 5 co s t more or
1 7 l e s s t h a n t h e b a g o f M K - 3 back i n t h e ' 7 0 s ?
1 8 A . I d o n ' t r emember . O h , I d o u b t t h a t i t cost
19 l e s s .
20 Q. The M K - 5 cost l e s s ?
2 1 A . N o , I d o u b t t h a t i t d o e s .
22 Q. You t h i n k i t co s t more, th en?
2 3 A . E s p e c i a l l y n o w a d a y s .
2 4 ' Q . B u t back i n t h e ' 7 0 s , y o u t h i n k i t cos t more?
2 5 A . I d o n ' t know. I r e a l l y d o n ' t know.
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1 Q . I t d i d n ' t m a k e a b i g i m p r e s s i o n o n y o u i n
2 t e r m s o f t h e p r i c e d i f f e r e n c e b e t w e e n t h e a s b e s t o s a n d
3 n o n a s b e s t o s b a g o f M o n o k o t e ?
4 A . Y o u mean s e l l i n g i t o r m a k i n g i t ?
5 Q. B o t h .
6 A . W e l l , every t i m e I m a d e a p r o d u c t , I a n a l y z e d
7 the cost to make i t and gave i t to M i k e and t o l d h i m , t h i s
8 i s what we can make i t f o r . And th en he, w i t h o t h e r
9 p e o p l e , w o u l d d e c i d e what we s h o u l d ge t f or i t and make a

1 0 d e c e n t p r o f i t , a l l o f u s t o g e t h e r , a n d t h a t ' s t h e w a y w e
1 1 worked i t . A n d I j u s t d o n ' t r emember what w e came u p w i t h
12 b e c a u s e I don ' t r emember what we pu t in t h a t we d id no t
13 put in when t h e r e was a s b e s t o s , but p r o b a b l y more of t h o s e
14 p r o d u c t s , t h o s e raw m a t e r i a l s .
1 5 Q . J u s t s o I u n d e r s t a n d , M r . J u n k e r , y o u d o n ' t
16 r emember t o d a y w h e t h e r th e bag o f MK-5 cos t more or l e s s
1 7 t h a n t h e b a g o f M K - 3 ?
18 A. I w o u l d say it cost more.
19 Q. Do you r emember how much at all the
2 0 d i f f e r e n c e was?
2 1 A . N o .
2 2 M S . C L A R K : I o b j e c t . I t ' s been a sked
23 and a n s w e r e d .
24 And you can s t a n d on your answer t h a t

£ " •2 5 y o u ' v e a l r e a d y g i v e n , M r . J u n k e r , a n d y o u
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a d i m e ?

d o n ' t have t o k e e p t r y i n g t o an swer t h e same
q u e s t i o n , i f y o u w o u l d l i k e t o d o t h a t .

B e c a u s e I t h i n k it has been a s k e d and
a n s w e r e d , M r . W o r t h i n g t o n .

Q. Do you know if the d i f f e r e n c e was a n i c k e l or

M S . C L A R K : I o b j e c t . I t ' s been a s k e d
and a n s w e r e d .

A . I sa id t h a t b e f o r e . I d o n ' t know. I sa id i t
m i g h t be a q u a r t e r , and it c o u l d be even more t h a n t h a t .
I d o n ' t know. Y o u d o n ' t remember t h o s e k i n d o f t h i n g s . I
was f i g u r i n g up the cost on 25, 30, 40 p r o d u c t s , and I do
not r emember wha t i t co s t to make t h i s or t h a t or the
o t h e r t h i n g a l l th e t i m e . I wro t e i t d o w n , and i t s
a n a l y s i s a n d e v e r y t h i n g , b u t t h a t ' s a l l I d i d .

Q. I j u s t have two more l i n e s o f q u e s t i o n i n g ,
M r . J u n k e r , a n d t h e n w e ' r e d o n e . F i r s t . o f a l l , I want t o
a s k y o u a f e w q u e s t i o n s about v e r m i c u l i t e . A l l r i g h t ?

A . A l l r i g h t .
Q. H a v e you ever heard o f th e word " t r e m o l i t e "

a s b e s t o s ?
A . I s t h a t w i t h a s b e s t o s i n i t - - v e r m i c u l i t e

w i t h a s b e s t o s ?
Q . I ' m a s k i n g you. I ' m n o t g o i n g t o t e s t i f y f o r

9 ' - 'you.
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1 A . I ' v e never heard o f t h e c e s t o l i t e ( p h o n e t i c )
2 or w h a t e v e r .
3 Q. T r e m o l i t e ?
4 A. Oh, t r e m o l i t e , no . I have never heard o f
5 t h a t . I t h i n k one o f t h e s e g i r l s m e n t i o n e d i t , and I had
6 never heard of i t .
7 Q. By "one of t h e s e g i r l s , " you mean one of
8 t h e s e l a w y e r s ?
9 A . Y e a h .

1 0 T H E W I T N E S S : O h , p a r d o n m e . Y o u a r e
11 not g i r l s ; you are l a w y e r s .
1 2 Q . D i d y o u ever u n d e r s t a n d i n t h e ' 5 0 s , ' 6 0 s o r
1 3 ' 7 0 s , t h a t v e r m i c u l i t e f r o m L i b b y , M o n t a n a h a d a f o r m o f
14 a s b e s t o s in the ore?
1 5 A . Y e s . Y e s , w e d i d . W e knew i t . W e f o u n d o u t
16 about i t f r o m G r a c e . We used to g ive i t ou t to p e o p l e to
1 7 f i l l u p t h e i r y a r d s , ra i s e l o w s p o t s , b u t w e s t o p p e d
18 g i v i n g i t o u t . We w o u l d no t l e t a n y b o d y t a k e i t home f o r
19 t h a t r e a s o n , ;
20 Q. W h e n d id you s t o p g i v i n g i t ou t?
2 1 A . I d o n ' t know. I d o n ' t r emember t h e year.
22 Q. W h e n you say "give it o u t , " do you mean g ive
23 i t ou t t o j u s t p e o p l e ?
2 4 A . Y e a h , t h e y w o u l d p i c k i t u p i n b a g s a n d t a k e

t " "2 5 i t home a n d f i l l i n l o w s p o t s .
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1 Q. For t h e i r hou s e s?
2 A . Y e a h , t h e i r y a r d s .
3 Q. Why d id you no l o n g e r g i v e t h e m the
4 v e r m i c u l i t e ?

*
5 A . B e c a u s e G r a c e t o l d u s t h a t .
6 Q. T o l d you w h a t ?
7 A . T h a t t h e r e w a s a c e r t a i n amount o f a s b e s t o s
8 in v e r m i c u l i t e .
9 Q. Did anyone f r o m G r a c e ever t e l l you t h a t

10 t r e m o l i t e a s b e s t o s wa s a d e f i n i t e h e a l t h h a z a r d a t th e
1 1 L i b b y , M o n t a n a p l a n t a n d a l s o i n t h e e x p a n d i n g p l a n t s ?
1 2 A . N o t s p e c i f i c a l l y , n o .
13 Q. Did t h e y ever t e l l you t h a t in a g e n e r a l way?
1 4 A . W e l l , y e a h , t h e y d i d , b y t e l l i n g u s n o t t o
15 g i v e any ou t .
1 6 Q . A g a i n , i f y o u d o n ' t k n o w , t h a t ' s f i n e , b u t d o
17 you r emember at all what d e c a d e t h a t w a s , or what y ear
18 t h a t was?
1 9 A . I remember w h a t ' s h i s name t o o k t h a t o u t t o
20 h i s house ou t in F a r m e r s B r a n c h f r o m C h i c a g o .
2 1 T H E W I T N E S S : Y o u know, E l a i n e ' s
22 h u s b a n d .
2 3 M R S . J U N K E R : O h , H o w a r d ?
2 4 T H E W I T N E S S : H o w a r d .
2 5 M R S . J U N K E R : T h a t ' s " been 2 0 y e a r s
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1 a g o , or more t h a n t h a t .
2 T H E W I T N E S S : N o t when h e t o o k i t o u t
3 to his house .
4 M R S . J U N K E R : I t ' s been a l o n g t i m e
5 ago. G o o d g r i e f , i t was a l o n g t i m e ago .
6 A . S o i t w a s t h e ' 6 0 s . T h e d e c a d e w a s t h e ' 6 0 s
7 Q. You t h i n k it was in the 1 9 6 0 s ?
8 A . Y e a h .
9 Q. But y o u ' r e no t real s u r e , ar e you?

1 0 A . S h e ' s sure.
1 1 M R S . J U N K E R : N o , I ' m n o t sure.
1 2 A . H e came down i n t h e m i d d l e ' 5 0 s a n d b u i l t a
13 home.
1 4 M S . C L A R K : W a i t . H e ' s g iv en y o u a n
1 5 a n s w e r , a n d t h a t ' s h i s be s t e s t i m a t e , a n d I
1 6 d o n ' t t h i n k y o u c a n a s k h i m i f h e ' s sure o r
1 7 n o t sure. H e sa id t h a t i t ' s ba s ed o n h i s

«
1 8 m e m o r y , a n d t h a t ' s h i s be s t e s t i m a t e , s o I
19 - t h i n k th e answer s h o u l d s t a n d .
2 0 A . W e s t o p p e d l e t t i n g p e o p l e t a k e i t home.
2 1 M R . W O R T H I N G T O N : S a n d r a , w i t h a l l d u e
2 2 r e s p e c t , I d o n ' t know i f h e s a i d t h e ' 5 0 s ,
2 3 ' 6 0 s o r ' 7 0 s . I d o n ' t know what h e s a i d .
2 4 M S . C L A R K : H e sa id t h e ' 6 0 s .
2 5 M R S . J U N K E R : H e s a i d h e d i d n ' t
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1 r e m e m b e r .
2 M R . W O R T H I N G T O N : S o y o u s a y t h e ' 6 0 s .
3 S h e says — t h a t ' s w h y I ' m a s k i n g t h e s e
4 q u e s t i o n s , b e cau s e I d o n ' t know t h e an swer .•

5 M S . C L A R K : N o , y o u s a i d — w e l l ,
6 anyway. I i n s t r u c t him not to answer . The
7 record can s p e a k f o r i t s e l f . You can go on
8 to a d i f f e r e n t q u e s t i o n .
9 Q. Mr. J u n k e r , do you remember w h e t h e r G r a c e

10 t o l d you to quit g i v i n g out v e r m i c u l i t e in the f o r m o f a
11 l e t t e r , or was t h a t in a t e l e p h o n e c a l l , or w h a t ?
1 2 A . T h a t , I d o n ' t remember. T h a t , I d o n ' t
13 r emember for sure. I d o u b t t h a t i t was a l e t t e r b e c a u s e I
1 4 d o n ' t t h i n k t h a t w a s t h e k ind o f t h i n g t h e y w a n t e d t o g e t
15 s p r e a d all over the p l a c e , but --
1 6 Q . W h y d o n ' t y o u t h i n k t h a t ' s t h e k i n d o f t h i n g
17 t h e y want t o s p r e a d a l l over th e p l a c e ?
1 8 A . W e l l , i t ' s b u s i n e s s .
1 9 M S . C L A R K : T h a t ' s c a l l i n g f o r
2 0 s p e c u l a t i o n . H e c a n ' t t e s t i f y wha t G r a c e
2 1 wan t ed o r d i d n ' t want . H e ' s j u s t m e r e l y
2 2 s p e c u l a t i n g about t h a t , a n d y o u a r e a s k i n g
23 h im to s p e c u l a t e w h a t s o m e o n e e l s e or some
24 o t h e r g r o u p o f p e o p l e may have w a n t e d t o do ,

* '2 5 R o g e r , a n d t h a t ' s a n i m p r o p e r q u e s t i o n .
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S u b J : Recent S a m p l i n g in C o n n e c t i o n w i t h OraahaC i t a t i o n s 4 and 5 ( P r o d u c e and H a s t e )

1. S a m p l i n g C o n c l u s i o n s : Based upon t h e s e very f e w , hurr i ed t e s t s which
would be nice Co v e r i f y between p l a n e s and wi th core job sices,

A,. Both C o n c r e t e A g g r e g a t e and M o n o k o t e arc under 2 f i b r e , pro-
b a b l y d u e t o o u t d o o r u s e w i t h f r e e a i r c i r c u l a t i o n . Only D a l l a sp r o d u c t has been t e s t e d , however, And there may be p l a n t to p l a n t
v a r i a t i o n s in a d d i t i o n t o th e j ob c i t e v a r i a t i o n s .

B . / C . Both A t t i c F i l l anil M a s o n r y F i l l e x c e e d t h e 2 a n d 5 f i b r e l e v e l s .
I h i s n e c c s s l t a c e s a b i n d e r d e v e l o p m e n t p r o g r a m o r o ther r e j n c d y .

D. H o r t i c u l t u r a l a p p e a r s to be no p r o b l e m .
E.ff. •' V e t t i n g s t oner rock a p p e a r s Co put us b e l o w the 2 f i b r e level

' _ ; O u ' w a s t e d i s p o s a l . j . . , - ' . .: ' •' • ^ > • -
Other. r-Xhe above r e p r e s e n t over 80Z L t b b y o u t p u t . I n d u s t r i a l <dot t e s t e d

-. -but 51 of L i b b y ) p r o b a b l y a p p r o x i m a t e s A t t i c and Concrete & g g r e - .
• ' . ' ; . : • g i t e d e p e n d i n g u p o n o r e s i z e , a p p l i c a t i o n g e o m e t r y , a n d v e n t i l a t i o n .:: - • . ' ^ & t ? > i , ' ' ' '^-. •^••:.*r

2. U s i n g die Omaha e x t e n s i o n to 31 December 1976 for a c t i o n on items .4 *nd 5,a Binder D e v e l o p m e n t P r o g r a m s h o u l d b e i n i t i a t e d i n o i e d i i C e l y . I f C h a p r o g r a m
i s u n s u c c e s s f u l , une conomic , require s e x t e n s i v e p l a n t m o d i f i c a t i o n s t o im*
pl eo en t or .runs in to t i m i n g p r o b l e m s , ba ck-up measures w i l l be nece s sary.
S u c h back-up p r o g r a m s m i g h t i n c l u d e : R e f o r m u l a t i n g A t c i c F i l l ; R e s t r i c t i n gMasonry F i l l c o S . C . 14 w i t h f r e i g h t cost p e n a l t y in nor thern m a r k e t s , o rs u b s t i t u t i o n o f p c r l i t e f r o r a e x p a n d i n g p l a n t s s o e q u i p p e d ; A c c e l e r a t i o n o f
w e e - m i l l c l e a n - u p p o t e n t i a l ; Low-vacuum f u r n a c e s e t t i n g s ; T e f l o n b i n d i n g ;
Air a l l u t r i a t i o n ; and o t h e r . S o m e o f t h e above ar e u n l i k e l y . H o w e v e r ,
back-up is the p o i n t . . ..
A - r e v i e w ' o f t h o W e s t C h i c a g o s t o n c r d i s c h a r g e w a t e r s p r a y should b e p o s s i b l e

' i t ' s h o u l d ' b e noted t h e p o t e n t i a l e x i s t s tha t O S H A might i n s p e c t another
y S t - p l a n e ' a n d a d i f f e r e n t R e g i o n a l O f f i c e m i g h t i s sue dc:"411"" « « »rnd«rr n rOJ rock e a r l i e r than th e c x C c n t l o J Omaha d e a d l i n e s ( c i t e :
S ^ j S e p t e m b e r 3 0 . 1977 d o n d l t n e f o r 2 f i b r e ) . I n t h a c C ' . .
;iv:V :~t : c o n c e i v a b l y be c i t e J as 3 p r e c e d e n t Cor u n i f o r m i t y at 31 D e c e m b e r 1976 ands f t r r i 30 S e p t e m b e r 1977.

Jff

"Both A t t i c F i l l a n d
M a s o n r y F i l l exceed t h e
2 and 5 f i b r e l eve l s .
T h i s nece s s i ta t e s a
b inder d e v e l o p m e n t
p r o g r a m or other

y^remedy"______
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1. S a m p l i n g .
S a m p l i n g of s e l e c t e d p r o d u c t s ua.c done d u r i n g the l a s t tvo weeks of
F e b r u a r y . The s a m p l e s are not r e p r e s e n t a t i v e of al l p l a n t s and of al luses of L i b b y p r o d u c t s , but several conclus ions may be drawn.
A. Concrete A g g r e g a t e and H o n o k o t e

( S a m p l i n g on j o b s i t e s wi th D a l l a s - m a d e L i b b y #4 p r o d u c t )
Contra c t o r employe e s opening bag s , o p e r a t i n g mixers, and d i s p o s i n g
of bags received the h ighe s t e x p o s u r e s , but th e s e were b e l ow the
J u l y 1 s t 2 f i b r e t o l e r a n c e l e v e l ( h i g h e s t e x p o s u r e s were 1 .0 t o 1 . 5 ) .K o n o V c o t e gun o p e r a t o r s (who r o u t i n e l y wear r e s p i r a t o r s ) may be
s u b j e c t t o 1 .0 l e v e l s . C o n t r a c t o r e m p l o y e e s c l e a n i n g up dr i ed
Honoko t e may receive l e v e l s between 2 and 5 f i b r e s . The f i b r e con-c e n t r a t i o n s on the r o o f ( a l l l e s s t h a n 1 f i b r e ) were p r o b a b l y a r e s u l t
of f i b r e s f r o m the ground mixer area.
l a summary, i t a p p e a r s tha t a p p l i c a t i o n o f Z o n o l i t e I n s u l a t i n gConcrete aad H o a o k o t e do not create f i b r e e x p o s u r e s over 5 or 2
with two q u a l i f y i n g reaiarks; that (a) all s a m p l i n g was out of door s
or itt v a i l - l e s s b u i l d i n g s and (b) the L i b b y #4 p r o d u c t vat f r o m
t h e D a l l a s p l a n t e x c l u s i v e l y ( R e f e r e n c e : J & A #48871).

B. A t t i c F i l l . :

A . t c t c F i l l , t - r - i r o d r u i r p , i n I t s : ^ r i i r r p n t f o r a c r e a t e s f i b r e counts
in e x c e s s o f the 5 f i b r e l e v e l ' g e n e r a l l y and in excess^ of the 10 f i b r e
c e i l i n g in some i n s t a n c e s . ' . - . 'Wet t ing with water to a p p r o x i m a t e l y 2% quart s
per 3 c u . f t . bag reduces fibre7co~unts to a p p r o x i m a t e l y the 2 f i b r e l e v e l .. . S a m p l i n g ' o f A t t i c F i l l 1 8 hour6V*nd 1 8 months a f t e r a p p l i c a t i o n I n d i c a t e s

' e s s e n t i a l l y no airborne r e s i d u a l : . f i b r e s in the a t t i c area f o l l o w i n gpr ior a p p l i c a t i o n s o f v e r m i c u l i t e ( R e f e r e n c e : T6A #48878 and #48880).
C . M a s o n r y F i l l ( A s p h a l t T r e a t e d ) , _

Masonry F i l l ( a s p h a l t t r e a t e d ) , " t e s t e d tw i c e , c r e a t e s fib-re count s i nexcess of the 5 f i b r e l ev e l g e n e r a l l y , and in excess of the 10 c e l l i n glevel in some i n s t a n c e s . C o m p a r e d w i t h the I n s u l a t i n g C o n c r e t e and
H o n o k o t e c a m p l e s ( a l s o Libby #4),- t h e geometry o f f i l l i n g a h o l l o w wal l
f r o m above may be the reason •for., the h l g n e r f i b r e counts. To somed e g r e e t h e e x p a n d i n g p l a n t m a y a l so b e p a r e o f t h e reason ( D a l l a s D - l f l ;T t e n t o n M o d e l A ) . • ' ' • ' • ' ' . . ' • " '

A s w a s t h e case w i t h A t t i c " F l l f a t b r i c e p o u r i n g c ea s e s , t h e f i b r e c oun t sr a p i d l y d e c l i n e t o n e a r l y z e r o ' . ' ^ ( R e f e r e n c e : T & A #48880 a n d #48885).
A t e s t u l l l occur uook o f l5"ter"19"M3rch
t h e A t t i c F i l l e x p e r i m e n t above."- I f t h e.wet A t t i c F i l l occur w i t h H a s o n r y . - F l l l , p o u r i n g in to b l o ck cores m a y b ed i f f i c u l t .

100a25?7

"Attic F i l l , tested twice,
in its current f o r m
creates f i b r e counts in
excess of the 5 f i b r e level
g e n e r a l l y and in excess of
the 10 f i b r e c e i l i n g in
some instances."
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2.

S u b j : R f i c e a t S a m p l i n g i n C o n n e c t i o n w i t h OrcahaC i t a t i o n s U and 5 ( P r o d u c e and W a s t e )

1 . S a m p l i n g C o n c l u s i o n s : Based u p o n t h e s e very f e w , hurried t e s t s which
would be nice to v e r i f y b e tv e en p l a n t s and with core job s ices ,

A . Both C o n c r e t e A g g r e g a t e a n d M o n o k o t e a r e u n d e r 2 f i b r e , pro-
b a b l y d u e t o o u t d o o r u s e vi:h f r e e a i r c i r c u l a t i o n . Only D a l l a s
p r o d u c t ha s been t e s t e d , hovever , and t h e r e nay b e p l a n t Co p l a n t
v a r i a t i o n s i n a d d i t i o n t o t h e j o b s i t e v a r i a t i o n s .

B . / C . Both A t t i c F i l l a n d M a s o n r y F i l l e x c e ed t h e 2 a n d 5 f i b r e l e v e l s .
T h i s n e c e s s i t a t e s a b i n d e r d e v e l o p m e n t p r o g r a m o r o th er reoedy.

D. H o r t i c u l t u r a l a p p e a r s t o b e no p r o b l e c .
E . / F . • W e t t i n g s t o n e r rock a p p e a r s t o p u t u s b e l o w t h e 2 f i b r e l eve l

; o n . ' w a s t e d i s p o s a l .• v •
Other . -.The Above r e p r e s e n t over 80Z L i b b y o u t p u t . I n d u s t r i a l '(.aoC t e s t e d

.but 5 Z o f L i b b y ) p r o b a b l y a p p r o x i m a t e s A t t i c a n d Concrete'_, '• g a t e d e p e n d i n g u p o n or e s i z e , a p p l i c a t i o n g e o m e t r y , and v e n t i l a t i o n .. i . «%*• . • . ' _ « • . . /. - . - , ^ ' ^ r • * - ' . : * v ' - - •--»•"
U s i n g the Onaha e x t e n s i o n Co 31 December 1976 for a c t i o n on items 4 and 5,
a Binder D e v e l o p m e n t P r o g r a m s h o u l d b e i n i t i a t e d i c s n c d i s t e l y . I f t h i p r o g r a m
i s u n s u c c e s s f u l , u n e c o n o m i c , r e q u i r e s e x t e n s i v e p l a n t m o d i f i c a t i o n s t o i m -
p l e m e n t or runs i n t o t i m i n g p r o b l e m s , b a c k - u p measures w i l l b e n e c e s s a r y .
S u c h b a c k - u p p r o g r a m s n i g h t i n c l u d e : R e f o r m u l a t i n g A t t i c F i l l ; R e s t r i c t i n g
Masonry F i l l t o S . C . 04 w i t h f r e i g h t cost p e n a l t y in northerrx m a r k e t s , or
s u b s t i t u t i a n o f p e r l i t e f r c r a e x p a n d i n g p l a n t s s o e q u i p p e d ; A c c e l e r a t i o n o f
w e t -mill c l e a n - u p p o t e n t i a l ; Low-vacuum f u r n a c e s e t t i n g s ; T e f l o n b i n d i n g ;
A i r a l l u t r i a c i o n ; a n d o t h e r . S o c i e o f t h e above a r c u n l i k e l y . H o v e v e r ,
b a c k - u p is the p o i n t . - -

- A -review ' o f t h e W e s t C h i c a g o s t o n e r d i s c h a r g e w a t e r s p r a y should b e p o s s i b l e- - - ' "-••' : " •
• . . ' . . • • - . -^ L a ' s t , ' : : i c ' s h o u l d b e n o t e d t h e p o t e n t i a l e x i s t s t h a t O S H A might i n s p e c t a n o t h e r
p l a n t a n d a d i f f e r e n t R r f i i c m a l O f f i c e m i g h t i s s u e d e a d l i n e s o n p r o d u c t o r
r o c k e a r l i e r t h a n t h e c x C c . u l o J Oraaha d e a d l i n e s ( t h e same a p p l i e s t o t h e
S e p c c n b c r 3 0 . 1977 d e . i d l l n o f o r 2 f i b r e ) . I n C h a c e v e n t , Omahj t i m i n g c o u l d
c o n c e i v a b l y b e c i t c J a s a p r c c t Ocr. t f o r u n i f o r m i t y a: 31 D e c e m b e r 1 9 7 6 and
30 S e p t e m b e r 1 9 7 7 . ' , 0 0 4 2 5 9 6
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D E T A I L
1. S a m p l i n g .

S a m p l i n g o f s e l e c t e d p r o d u c t s w a s done d u r i n g t h e l a s t t w o weeks o f
F e b r u a r y . T h e s a m p l e s a r e n o t r e p r e s e n t a t i v e o f a l l p l a n t s a n d o f a l luses of L i b b y p r o d u c t s , but s ev era l c o n c l u s i o n s may be drawn.

A . Concr e t e A g g r e g a t e a n d H o n o k o t e
( S a m p l i n g o n j o b s i t e s w i t h D a l l a s - m a d e L l b b y £ 4 p r o d u c t )

-.V - .-

C o n t r a c t o r e m p l o y e e s o p e n i n g b a g s , o p e r a t i n g mixers, a n d d i s p o s i n g
o f b a g s r e c e i v e d th e h i g h e s t e x p o s u r e s , bu t t h e s e uere b e l o w th e
J u l y 1 s t 2 f i b r e t o l e r a n c e l eve l ( h i g h e s t e xpo sure s were 1 .0 t o 1 . 5 ) .K o n o k o t e gun o p e r a t o r s (who r o u t i n e l y wear r e s p i r a t o r a ) may be
s u b j e c t t o 1 . 0 l e v e l s . C o n t r a c t o r e m p l o y e e s c l e a n i n g u p d r i e d
Monoko t e may rece ive l e v e l s between 2 and 5 f i b r e s . The f i b r e con-
c e n t r a t i o n s on th e r o o f ( a l l l e s s t h a n 1 f i b r e ) were p r o b a b l y a r e s u l t
o f f i b r e s f r o m th e ground mixer area.
I n suzxaary, i t a p p e a r s t h a t a p p l i c a t i o n o f Z o n o l i t e I n s u l a t i n g
C o n c r e t e and M o n o k o t e do not c r ea t e f i b r e e x p o s u r e s over 5 or 2
with two q u a l i f y i n g remarks; that (a) al l s a m p l i n g was out o f d o o r sor in v a i l - l e s s b u i l d i n g s and (b) the L i b b y #4 p r o d u c t was f r o c
t h e D a l l a s p l a n t e x c l u s i v e l y ( R e f e r e n c e : J o A #48871).

B . A t t i c F i l l
A t t i c F i l l , t e s t e d t w i c e , i n i t s w c u r r e n t f o r m c r ea t e s f i b r e counts
In excess of the 5 f i b r e l e v e l ' - g e n e r a l l y and in e j c c e s s ' o f the 10 f i b r e
c e i l i n g in some i n s t a n c e s . •.-."Wetting with water to a p p r o x i m a t e l y 2V q u a r t sp e r 3 c u . f t . b a g r e d u c e s f i b r e ^ c o ' t n t s t o a p p r o x i m a t e l y t h e 2 f i b r e l e v e l .

• S a n p l i n g o f A t t i c F i l l 1 8 h o u r s ' * " t n d 1 8 months a f t e r a p p l i c a t i o n i n d i c a t e se s s e n t i a l l y n o airborne r e s i d u a l f i b r e s i n t h e a t t i c area f o l l o w i n g
p r i o r a p p l i c a t i o n s o f v e r s i c u l i t e ( R e f e r e n c e : T & A #48878 a n d # 4 8 8 8 0 ) .

C . M a s o n r y F i l l ( A s p h a l t T r e a t e d ) . ,
M a s o n r y F i l l ( a s p h a l t t r e a t e d ) , t e s t e d t w i c e , c r e a t e s f ib.re c o u n t s i n
exc e s s o f . t h e 5 f i b r e l e v e l g e n e r a l l y , and in ex c e s s o f the 10 c e i l i n g
l eve l in some i n s t a n c e s . C o m p a r e d w i t h th e I n s u l a t i n g C o n c r e t e and
H o n o k o t e s a m p l e s ( a l s o L i b b y # 4 ) , - t h e g e o m e t r y o f f i l l i n g a h c l l o v w a l l
f r o m above may be the r e a s o n - f o r - the h igner f i b r e counts . To some
d e g r e e t h e e x p a n d i n g p l a n t m a y a l s o b e p a r t o f c h e reason ( D a l l a s D - 1 8 ;
T x e n t o n M o d e l A ) . " . . . '
As was the case w i t hr a p i d l y d e c l i n e t o n e a r l y

A t t i c ' F l l i l x T o r i c o p o u r i n g c e a s e s , - t h e f i b r e c ount s: a r l y t e r ' o . ^ ( R e f e r e n c e : T & A #48880 a n d $ 4 8 8 8 5 ) .
-- . ••. - - v r v •: . . - . . . .A t e s t w i l l o c cur ucck o f 1 5 " t o 1 9 " M a r c h u s i n g M a s o n r y ' F i l l V r c t t c d l i k e

t h e A t t i c F i l l c x p c r i m c n c above." I f t h e " s n o w b a l l s " e x p e r i e n c e d w i t h t h e
.wet A t t i c F i l l o c c u r w i t h M a s o n r y - F i l l , p o u r i n g i n t o b l o c k core s m a y b e

d i f f i c u l t .
10042597
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D . H o r t i c u l t u r a l t e s t s o n consumer u s e o f Ready E a r t h a n d T e r r a l i t c
V e r m i c u l i t e i n d i c a c c e s s e n t i a l l y no airborne f i b r e s , o r l e s s thar.
0 . 1 f i b r e ( R e f e r e n c e : T 6 A 048890).

E. Dry S t o n e r Rock in OcLaha c r e a t e s f i b r e e x p o s u r e s b e twe en 2 and 5
f i b r e s f o r a n e m p l o y e e , t r a n s p o r t i n g i t t o t h e d u n p s t e r w h i l e h e
i s d o i n g i t . H i s t ine w e i g h t e d average m a y d i f f e r . T h e c o n t r a c t o r
e m p l o y e e d i s p o s i n g o f t h e w a s t e in t h e d t r a p s t e r i s e x p o s e d t o l e s s
than 1 f i b r e ( 0 . 6 ) even t h o u g h in c l o s e p r o x i t r i t y a t th e dump
( R e f e r e n c e : T & A K 8 8 7 7 ) .

F . W e t S t o n e r Rock i n W . C h i c a g o ; c o n c l u s i o n s a r c h a m p e r e d b o t h b y
a l l W e s t C h i c a g o s a c p l e s b e i n g E n g i n e e r i n g t y p e a n d b y i n c o n s i s t e n c i e s
i r . t h e d a t a ver su s Onaha. H o w e v e r , i t a p p e a r s t h e w e t t e d rock may
b e w e l l b e l o w t h » 2 f i b r e l e v e l f o r e a p l o y c c e x p o s u r e s ( R e f e r e n c e :
T i A ^8872).

R K L / c g r
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( C ) i h p l i t r n r f i i s o f such s - j l i s l n n c r o rm i x t u ' c f o r v a r i o u s uses a n d I h e a v a i l a b i l i t yo f l u b s l i t u l r s fur such uses, and( U ) ( h e r e a s o n a b l y a s c e r U i n a b l e economicconsequences o f t h e rule, a f l c r c o n s i d e r a t i o nol the e f f e c t on the n a t i o n a l economy, s m a l lbu s ine s s , t e c h n o l o g i c a l i n n o v a t i o n , t h eenvironment, a n d p u b l i c h e a l l h .

B. Identification and Notification
EPA p r o p o s e s ( h i s I d e n t i f i c a t i o n andN o t i f i c a t i o n R u l e under t h e a u t h o r i t y o fs e c t i o n 6 ( a ) ( 3 ) o f T S C A . which p r o v i d e st h a t EPA may i m p o s e on a chemicals u b s t a n c e or m i x t u r e t h a t pr e s en t s anu n r e a s o n a b l e ri sk:

A requirement l h a t tuch subs tance orm i x t u r e be marked w i t h or accompanied byc lear and a d e q u a t e warning s and i n s t r u c t i o n !wi th respect to ill use. d i s t r i b u t i o n incommerce, or d i s p o s a l or with respect to anyc o m b i n a t i o n of such a c t i v i t i e s . The f o rm andcontent of tuch warning and instruction*•hal l be prescribed by the A d m i n i s t r a t o r .
T h u s s e c t i on 6 ( a ] ( 3 ) e x p l i c i t l ya u t h o r i z e s EPA to require schoolo f f i c i a l s t o p r o v i d e warnings to schoole m p l o y e e s o f t h e l o c a t i o n o f a s b e s t o sand i n s t r u c t i o n s on how to reduceexpo sure s . T h e s e c t i on i m p l i c i t l ya u t h o r i z e s EPA to require those o f f i c i a l st o i n s p e c t f o r a n d i d e n t i f y f r i a b l ea s b e s t o s - c o n t a i n i n g m a t e r i a l s in schoolb u i l d i n g s t o d e t e r m i n e whe ther thes choo l s are s u b j e c t to the warning andi n s t r u c t i o n requirements .T h e i n t e r p r e t a t i o n t h a t s ec t ion 6 ( a ) ( 3 )p r o v i d e s th i s i m p l i c i t a u t h o r i t y i se s s e n t i a l if EPA is to i m p l e m e n t theC o n g r e s s i o n a l p o l i c y f o u n d in s e c t i on 2o f TSCA that "adequate author i tys h o u l d ex i s t t o r e g u l a t e chemicals ub s tanc e s and m i x t u r e s which pre s entan unr ea s onab l e risk of i n j u r y to h e a l l hor the environment." A warningrequirement under 6(a)(3) will reducerisk to the e x t e n t t h a t persons e xpo s edto the chemical, once warned, will ei theravoid using the chemical or take .p r e c a u t i o n s to avoid unnecessaryexposure. But a warning requirementw i l l not reduce risks if those to whomthe requirement a p p l i e s are noto b l i g a t e d to d e t e r m i n e whe ther they area c t u a l l y s u b j e c t t o d i e requirement

I ! ! . F i n d i n g s
T h i s s e c t i on p r e s e n t s t h e p r o p o s e df i n d i n g s which th e A d m i n i s t r a t o r mustmake in order to r e g u l a t e f r i a b l ea s b e s t o s - c o n t a i n i n g m a t e r i a l s unders e c t i on 6 ( a ) o f T S C A .

A. Findings Required by Section 6(c)
T h i s p a r t p r e s e n t s t h e s t a t e m e n trequired by s e c t i on 6 { c ) o f TSCA.1. Health effects of and magnitude ofexposure to asbestos.a. Health effects. T h i s p a r tsummarize s E T A ' S p r o p o s e d f i n d i n g s o n

t h e h e a l t h e f f e c t s o f a sbe s to s . A d e t a i l e dd i s c u s s i o n of th e s e f i n d i n g s i s in theh e a l t h e f f e c t s s e c t i on o f t h e T e c h n i c a lS u p p o r t Document.T h e adverse h e a l t h e f f e c t s o f a s b e s t o se xpo sur e are serious. The primaryevidence f o r the s e adverse h e a l t h e f f e c t scomes f r o m numerous e p i d e m i o l o g i cs t u d i e s which have shown thati n h a l a t i o n of asbes to s by humansincreases risks o f d e v e l o p i n g asbes tos i s .p l e u r a l and p e r i t o n e a l me so the l i oma(cancers of the l i n i n g s of the thoracicand a b d o m i n a l c a v i t i e s ) , and cancers ofthe l u n g , l arynx , oral cavi ty, e s o p h a g u s ,s t omach , colon, and kidney. Thee p i d e m i o l o g i c evidence i s s u p p l e m e n t e dby s t u d i e s showing s i m i l a r e f f e c t samong labora tory animals.The d i s ea s e s caused by asbestosi n h a l a t i o n are irreversible. A s b e s t o s i s isa d i s ea s e for which there is no e f f e c t i v etreatment and which can lead to death.Pleura l and p e r i t o n e a ) me so the l i oma arev i r t u a l l y always f a t a l . T r e a t m e n t o f lungcancer i s u s u a l l y unsuc c e s s fu l . Theother t y p e s of cancers, amenable tom e d i c a l treatment to varying degrees ,may a l so lead to premature death .T h e r e is a long induc t i on or l a t e n c yper i od f o r d e v e l o p m e n t o f d i s ea s e sr e s u l t i n g f r om a sb e s t o s exposure.A s b e s t o s i s and a sb e s t o s r e l a t e d cancersmay not a p p e a r unt i l 15 to 40 years a f t e rf i r s t exposure.W h i l e exposure to a s b e s t o s alonep r o d u c e s a s i g n i f i c a n t increase in therisk o f l u n g cancer, e p i d e m i o l o g i cresearch has shown tha t the combinede f f e c t s o f c igare t t e smoking anda s b e s t o s expo sure produce a markedincrease in the risk cf lung cancer that isg r e a t e r than the sum of the increasesi n d e p e n d e n t l y produced by the twoagent s .Even a f t e r i n h a l a t i o n o f asbes tos hasceased, i n d i v i d u a l s continue to bee xpo s ed over their l i f e t i m e s to asbestosf i b e r s . Not al l inhaled f i b e r s will reachor l o d g e in the lungs. Some f i b e r s will bet r a p p e d in the nose be fore reaching thel u n g s and will be e i ther swal lowed ore x p e c t o r a t e d : o ther f i b e r s are cleareda f t e r reaching t h e l u n g s and, s i m i l a r l y ,s w a l l o w e d or e x p e c t o r a t e d . Fiber s up to200 microns in l e n g t h may p e n e t r a t e tothe lung a l v e o l i . Many of these f i b e r sw i l l remain in the lungs for years andsome wi l l never be c leared. F i b e r swhich are swa l l owed may e v e n t u a l l yp e n e t r a t e the gas trointe s t inal tract andbe d i s t r i b u t e d throughout the body tot i s s u e s such as those in the brain andr e p r o d u c t i v e organs.T h e e p i d e m i o l o g i c d a t a documenti n j u r i e s to h e a l t h which have occurred-at l ong and short-term o c c u p a t i o n a lexposure s . T h e e p i d e m i o l o g i c s t u d i e shave for the most part considered

asbe s t o s miners and m i l l e r s , workers ina s b e s t o s - p r o c e s s i n g i n d u s t r i e s , anda sb e s t o s i n s u l a t i o n workers. E x p o s u r e samong these p o p u l a t i o n s were g e n e r a l l yl o n g - t e r m and at h i g h airbornec o n c e n t r a t i o n s . O c c u p a t i o n a l e x p o s u r e sas b r i e f as three m o n t h s , however, havebeen shown to increase the risk of lungcancer and mesothelioma. One group ofa sbe s to s f a c t o r y workers with l e s s thanthree month s o f o c c u p a t i o n a l exposurehad a f o u r f o l d increase in lung cancerrisk. M a n y of these s t u d i e s a l s o show ap o s i t i v e do s e -r e spon s e r e l a t i o n s h i p ; thati s . h i g h e r e xpo sur e s , w h e t h e r measuredin terms of d u r a t i o n or i n t e n s i t y or both,r e s u l t e d in greater risks of d i s ease .T h e r e are a l s o direct d e m o n s t r a t i o n so f adverse h e a l t h e f f e c t s f r o mnonoccupat ional a sb e s t o s exposure.Persons who merely l ived in the samehousehold as a sbe s to s workers haved e v e l o p e d p l e u r a l me s o th e l i oma andsigns of asbes to s i s . Persons l iv ing nearasbe s to s mining areas, a s b e s t o sp r o d u c t s f a c t o r i e s , or s h i p y a r d s haved e v e l o p e d p l e u r a l me so th e l i oma.b. Magnitude of exposure in schools.Airborne concentra t i ons of a sb e s t o s inschool b u i l d i n g s which have f r i a b l ea s b e s t o s - c o n t a i n i n g m a t e r i a l s arf r e q u e n t l y h igher than a sbe s to sconcentrations in the ambient air. Thes p e c i f i c airborne concentrat ion in agiven b u i l d i n g at a given time d e p e n d son such f a c t o r s as the c o n d i t i o n anda c c e s s i b i l i t y o f t h e f r i a b l e m a t e r i a l , t h eamount of a c t i v i t y , and c l eaningm e t h o d s used in the b u i l d i n g .The p r e v a i l i n g concentration ofa s b e s t o s ( t h e c onc en tra t i on o f a sbe s to spre s en t most of the t ime in o c cup i ed ,act ive areas) in b u i l d i n g s which haveexpo s ed f r i a b l e a sb e s t o s - conta in ingm a t e r i a l s is e s t i m a t e d to be between 58nanograms per cubic meter (ng/m *) and270 n g / m *. and may be as high as 500n g / m ' . F o r comparison, t h e airborneconcentration of a sbe s to s in urbanambient air is u s u a l l y below 10 n g / m *."Peak" exposures can occur much inexcess of the p r e v a i l i n g concentration ofa sb e s t o s in b u i l d i n g s . T h e s e p eak s wi l loccur during damage , r epair , renovat ion,or c l ean ing , when the f r i a b l e a sb e s t o s-conta in ing m a t e r i a l is c onduc t ed ors e t t l e d a s b e s t o s f i b e r s are r e s u s p e n d e d .Airborne concentrations as h igh as 17f i b e r s p e r cubic c e n t i m e t e r ( f / c c )( e q u i v a l e n t to 567,00 n g / m *] have beenmeasured during removal of a smalls e c t i on of ce i l ing covered with f r i a b l ea s b e s t o s - c o n t a i n i n g m a t e r i a l , ands i m p l e maintenance and c l e a n i n g choreacan l ead to conccu tra t ioaa between 0.2f / c c and 15 f / c c (6.600 to 500.000 n g / m •).The c u m u l a t i v e e xpo sur e incurred bysomeone u s ing a b u i l d i n g with f r i a b l ea s b e s t o s - c o n t a i n i n g m a t e r i a l s w i l l b e



61972 F e d e r a l Regi s t e r / V o l . 45. No. 182 / W e d n e s d a y . S e p t e m b e r 17. 1900 / P r o p o s e d R u l e ]
f

r u l e on a school for which a s p e c i f i c setof a c t i ons is required. If a school- c o n t a i n s f r i a b l e m a t e r i a l s , i t w i l l incuros t s f o r i n s p e c t i o n ( S 2 1 ] , s a m p l i n gV >40J, a n a l y s i s ($129 for 3 s a m p l e s^* a n a l y z e d by PLM). recordkeep ing (S25).and n o t i f i c a t i o n of e m p l o y e e s ($12.50 orS42.50, d e p e n d i n g on whether themater ial contains asbestos. The averaget o t a l cost for such a school is t h er e f or e$227.50 or $257.50.However , for the m a j o r i t y o f thes choo l s the co s t s wi l l be much less. If aschool has no f r i a b l e mater ia l , it needonly i n s p e c t (S21), record the r e su l t s o fthe in spe c t i on (SlO), and n o t i f y i t se m p l o y e e s ($12.50) for a t o t a l averagecost of about $43.50. A school which hasp r e v i o u s l y been i n s p e c t e d and whichcontains no f r i a b l e m a t e r i a l s will incur acost of only $22.50 for recordkeepingand n o t i f i c a t i o n .b. Total cast of compliance. Thi ss e c t ion contains E P A ' s es t imates o f t h enumber of s chool s which will bea f f e c t e d by each of the rquirements ofthe rule; the t o t a l cost of c ompl iance issummarized in the f o l l o w i n g table.T h i s e s t i m a t e of the t o t a l cost ofcompliance does not account for thef i n a n c i a l a s s i s t anc e that the Departmentof E d u c a t i o n will provide to localeduca t i ona l agencies through theA s b e s t o s H a z a r d Dete c t i on Program."" because thi s program will pay for up to)% of the cos t s of c o m p l y i n g with thisegula t ion, EPA estimates that the actualt o t a l economic impact on localeduca t ional agencies may bes i g n i f i c a n t l y l e s s than e s t imated here.
T a b l e I I . — C o m p l i a n c e Costs
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T h e r e are a p p r o x i m a t e l y 01.000 p u b l i cand 19,000 p r i v a t e e lementary ands e c o n d a r y s c h o o l s in the country. The91.000 p u b l i c s choo l s are organized in toabout 16.000 school d i s t r i c t s .M a n y s c h o o l s have a l r e a d y beent p e c l e d (and where necessary, havem p l e d and a n a l y z e d ] in re sponse to

S t a t e programs o r t o E P A ' s T e c h n i c a lA s s i s t a n c e Program. Thes e schools wil lnot have to r ep ea t i n s p e c t i o n s , s a m p l i n g ,and analys e s in order to c omply witht h i s rule. The number of p u b l i c andp r i v a t e s chool s which remain to bein spe c t ed is a p p r o x i m a t e l y 44,000. T h i se s t i m a t e may vary because i n s p e c t i o n sor s a m p l i n g and analyses have in somecases been incorrec t ly carried out.EPA's e s t ima t e that 44.000 p u b l i c andp r i v a t e s choo l s remain to be in sp e c t edis based on ana ly s i s of informationobtained f rom S t a t e a sbe s to scoordinators and f r o m several we l l -documented S t a t e and local governmentreport s . T h i s i n f o r m a t i o n comes main lyfrom eleven S t a t e s ; o f the 30.093 p u b l i cs choo l s in the se S l a t e s , 17,878 have beeni n s p e c t e d . 40% of the p u b l i c schools inthese S t a t e s have not been inspec t ed .Assuming that thi s percentage isindicative of l h a t of the nation as awhole. 36,400 p u b l i c schools in thenation remain to be in spe c t ed . EPA doesnot have ex t ens ive da ta on privates chool s , but e s t imate s that a s imilarratio ho ld s for pr ivate schools andp u b l i c ones. T h e r e f o r e , 40% of theprivate schools in the country, or 7,600p r i v a t e s chool s , are e s t i m a t e d to requirein sp e c t i on .T h u s , a t o t a l of 44,000 p u b l i c andp r i v a t e s chool s throughout the countrywill be a f f e c t e d by the inspectionrequirements. The t o t a l cost f orcompliance with these requirements will
be 44.000 X $21 = $924,000.EPA e s t imate s that 5.600 p u b l i c andp r i v a t e s chool s will be a f f e c t e d by thes a m p l i n g and a n a l y s i s requirements o fthe rule. Based on information obtainedf r o m it s survey of p u b l i c s choo l s andS t a t e and loca l government r epor t s , EPAe s t i m a t e s tha t 11,600 p u b l i c s choo l shave f r i a b l e mater ial s . Assuming that as imilar p e r c e n t a g e (12.7%) of p r i v a t es chool s have f r i a b l e ma t e r ia l s , EPAca l cu la t e s that 2,400 private schools(12.7% of 19.000) have such mat er ia l s .The t o t a l number o f p u b l i c and pr iva t es choo l s with f r i a b l e m a t e r i a l s i st h e r e f o r e 14.000.However, 60% of these schools havea l r e a d y been i n s p e c t e d and themat er ia l s in them s a m p l e d anda n a l y z e d . If 40% of al l s choo l s have nota l r e a d y been i n s p e c t e d , s a m p l e d enda n a l y z e d , 5.600 s choo l s s t i l l requires a m p l i n g and a n a l y s i s o f f r i a b l emat er ia l s . The cost of s a m p l i n g anda n a l y z i n g the f r i a b l e m a t e r i a l s f o u n d inthese s chool s wil l be
5.600 X ($25 + $129) = $882.400.All 110,000 p u b l i c and p r i v a t e s c h o o l swill be a f f e c t e d by r e c o rdke ep ingrequirement s . H o w e v e r , t h e m a j o r i t y o fschools wil l not contain f r i a b l em a t e r i a l s and w i l l incur only the l e s s er

r c c o r d k e e p i n g co s t s . E P A e s t i m a t e s t h a t14.000 s choo l s wi l l f i n d f r i a b l e m a t e r i a l sand w i l l t h e r e f o r e s p e n d S25 each forrecordkeeping: the remaining 96,000 donot have f r i a b l e m a t e r i a l s and w i l lrequire only $10 each for r e cordke ep ing .T h u s the t o t a l cost for al l schools toc o m p l y w i th t h e r e c o r d k e e p i n grequirements of th i s r e g u l a t i o n will be
about (14.000 X $25) + (96.000 X $10) =$1.310.000.S i m i l a r l y , a l l s choo l s w i l l b e a f f e c t e dby the requirement t h a t e m p l o y e e s ben o t i f i e d of the pre sence or absence ofa s b e s t o s in t h e i r b u i l d i n g s , but them a j o r i t y will incur only the lessern o t i f i c a t i o n costs. EPA e s t i m a t e s lha t100,000 s choo l s w i l l be f o u n d not to havea s b e s t o s - c o n t a i n i n g m a t e r i a l s and w i l lt h e r e f o r e need to spend on ly $12.50 eachto n o t i f y their employee s . The other10,000 school s which do have asbes tos-containing mater ial s will incur costs of$42.50 each, making the t o t a l cost for al!110,000 p u b l i c and pr iva t e s chool s ton o t i f y their e m p l o y e e s (10.000 X $42.50)
-f (100.000 X $12.50 = $1.684.000.All 16.000 p u b l i c school d i s t r i c t s andabout 3,000 pr iva t e school o r g a n i z a t i o n smust also c ompi l e a record. The cost ofp r e p a r i n g and m a i n t a i n i n g 19.000records is e s t i m a t e d to be $380.000.

5. Other EPA Statutes
Sec t i on 6(c) of TSCA also requiresthat i f the A d m i n i s t r a t o r de t ermine s thata risk of in jury to h e a l t h or theenvironment could be e l i m i n a t e d orreduced to a s u f f i c i e n t e x t e n t by ac t ionstaken under ano th er F e d e r a l lawa d m i n i s t e r e d by EPA. the A g e n c y maynot p r o m u l g a t e a rule under section 6(a)o f T S C A t o p r o t e c t aga in s t t h e risku n l e s s the A d m i n i s t r a t o r f i n d s i t i s inthe p u b l i c i n t e r e s t to use TSCA. EPAhas f o u n d no other A g e n c y a d m i n i s t e r e ds t a t u t e that will enable it to e l i m i n a t e orreduce the risks a g a i n s t which th i s ruleprotec t s .

B. Findings Required by Section 6[a]—(1) Unreasonable Risk
On the ba s i s of the f o r e g o i n g f a c t u a li n f o r m a t i o n and on the i n f o r m a t i o n inthe r u l e m a k i n g record. EPA hasc o n c l u d e d t h a t t h e pr e s enc e o fu n i d e n t i f i e d f r i a b l e a s b e s t o s - c o n t a i n i n gm a t e r i a l s in s c h o o l s and the absence ofnot i c e of th e ir pre sence and ofi n s t r u c t i o n s on r educ ing e x p o s u r ec o n s t i t u t e an unreasonable risk of injuryto school ch i l dr en and schoole m p l o y e e s .T h e pre s ence o f u n i d e n t i f i e d f r i a b l ea s b e s t o s - c o n t a i n i n g m a t e r i a l s in schoolb u i l d i n g s increase s s i g n i f i c a n t l y t h el i k e l i h o o d t h a t p e a k e x p o s u r e s t oasbe s to s wi l l occur. Since p e a kexposure s lo a s b e s t o s in s c h o o l s e n t a i l
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r i s k s of s er ious i n j u r i e s which may boreduced a I e x t r e m e l y low costs. EPA .f i n d s t h a t t h e s e e xpo sur e s present anu n r e a s o n a b l e risk and s h o u l d bereduced a c c o r d i n g l y .Peaks w i l l occur dur ing d i s t rubance so f th e f r i a b l e ma t er ia l ( c i t h e r a c c i d e n t a lor during repair or renovationo p e r a t i o n s ) and during resuspension ofp r e v i o u s l y released f i b e r s by cleaningaj id maintenance o p e r a t i o n s ( swe ep ing ,d u s t i n g , vacuuming, etc.). or by generala c t i v i t i e s in the v i c i n i t y of f i b e r s thathave s e t t l e d on f l o o r s and others u r f a c e s .The 10,300 s choo l s which EPAe s t i m a t e s c onta in f r i a b l e a sbe s to s-c o n t a i n i n g material e m p l o y over twen tyt h o u s a n d c u s t o d i a n s and othermaint enance personnel. T h e s ec u s t o d i a n s wil l sweep in areascon ta in ing f r i a b l e asbestos. T h e y willclean and dus t in these areas; they willchange l i g h t s in c e i l ing s covered withf r i a b l e a s b e s t o s - con ta in ing mater ia l s ;t h ey wi l l undertake minor repairs andrenovat ions . W i t h o u t knowing that theseareas c o n t a i n a s b e s t o s , these cu s t od iansw i l l u n d e r t a k e normal maintenancea c t i v i t i e s wi th no p r o t e c t i o n agains tunnece s sary exposure s , and they wil lrisk serious i n j u r i e s as a r e su l t .Moreover, al l o f these a c t i v i t i e s whichcause p eak expo sure s f u r t h e rc o n t a m i n a t e the b u i l d i n g and increasethe p r e v a i l i n g concentrations. S w e e p i n g ,d u s t i n g , and c l e a n i n g suspendp r e v i o u s l y re l eased f i b e r s and d i s p e r s ethem t h r o u g h o u t th e b u i l d i n g . Minorr e p a i r s and d i s t r u b a n c e s to the f r i a b l ea s b e s t o s - c o n t a i n i n g m a t e r i a l s re leasea d d i t i o n a l f i b e r s . Both t y p e s o f a c t i v i t i e sw i l l increase p r e v a l e n t c onc en tra t i on swhich, in turn, w i l l increase the risk tot h e l a r g e r p o p u l a t i o n o f c h i l d r e n ,t eachers , and school a d m i n i s t r a t o r s whooccupy t h e b u i l d i n g s .E s t i m a t e s based on the l inear dose-re sponse mode l and the numerousd o c u m e n t e d case h i s t o r i e s o f seriousi n j u r i e s r e s u l t i n g f r o m b r i e f short-terme x p o s u r e p r o v i d e a m p l e evidence tha tt h e s e pea t e x p o s u r e s t h a t are occurringin s r^cr .Is p r e s e n t r i s k s o f seriousi n j u r i e s .E P A f i n d s t h a t t h e r e q u i r e m e n t s o ft h i s p r o p o s e d r e g u l a t i o n w i l l r educet h e s e risks. EPA b e l i e v e s t h a t schoolo f f i c i a l s a n d m a i n t e n a n c e p e r s o n n e l ,once i n f o r m e d of the r i sks o f a s b e s t o sand of i n t e r i m measures to avoid ther i s k s , w i l l act in t h e i r own best i n t e r e s t sand the i n t e r e s t s o f s choo l c h i l d r e n toreduce the p e a k e x p o s u r e s as much asp o s s i b l e . I f f r i a b l e a s b e s t o s - c o n t a i n i n gm a t e r i a l s i n s c h o o l s a r e i d e n t i f i e d ,c u s t o d i a n s w i l l b e a b l e t o avoid th emd u r i n g r e n o v a t i o n p r o j e c t s a n d min imiz et h e d i s r u p t i o n s o f t h e m d u r i n g rou t ine

maintenance . I f t h e c u s t o d i a n s e r ep r o v i d e d wi th i n f o r m a t i o n on the use ofw e t t i n g a g e n t s end on proper workprac t i c e s when c o n d u c t i n g necessaryrepairs and renovations, they will b«able to reduce f i b e r release during suchoperat ions and reduce risks tot h e m s e l v e s and to others. Ins t ru c t i on son proper c l ean ing ac t iv i t i e s incon taminat ed areas, including wetm o p p i n g and wet dus t ing, wiil reducerisks caused by unnecessaryre su spens ion of asbes tos f i b e r s thatwould otherwise occur.F i n a l l y , once local school o f f i c i a l sknow of the presence of f r i a b l easb e s t o s - con ta in ing mat er ia l s inb u i l d i n g s , they can take s t e p s to ensurethat occupants of the b u i l d i n g avoidareas which contain the material s oravoid act ivi t ie s which unnecessarilydisturb the material s .T h u s , by i d e n t i f y i n g the f r i a b l easbes tos-containing materials in schoolb u i l d i n g s and by implement ing s p e c i f i cinterim control procedures for reducingexposures, local school o f f i c i a l s willreduce the risks of in jury resul t ing f romsuch exposures to school children,cu s t od ians , and other b u i l d i n goccupant s .In a d d i t i o n t o reducing p eakexposures , the requirements of ther e g u l a t i o n will reduce the preval en tlevel of f i b e r concentrat ions in s chool sby reducing the number of f i b e r sc on t r i bu t ed to this l evel by repeateddis trubances and resuspension.However. EPA does not regard thisr educ t i on in p r e v a l e n t exposure s ass u f f i c i e n t t o p r o t e c t t h e h e a l t h o fc h i l d r e n and other b u i l d i n g o c c u p a n t sover the long term. I d e n t i f y i n g f r i a b l ea s b e s t o s - c o n t a i n i n g m a t e r i a l s in schoolb u i l d i n g s is the fjrst s t e p in an overallt w o - s t a g e asbe s to s abat ement programfor s chool s . EPA i n t e n d s to proceed withthe part of the program, which wil lprovide for c er ta in abat ement actions, inl a t e 1980. T h i s f i r s t r e g u l a t i o n wi l lenable school o f f i c i a l s t o c o m p l e t e th enecessary i n i t i a l s t e p s in the program inp r e p a r a t i o n f or t h i s a b a t e m e n t rule andw i l l , in the i n t e r i m , reduce c er ta in riskst h a t would o t h e r w i s e occur.As reviewed above, the-economici m p a c t s o f th e rule w i l l b e s m a l l . T h i sr e g u l a t i o n w i l l i m p o s e co s t s upon a l ls c h o o l s , but to varying degree s , ase x p l a i n e d in the "Economic E f f e c t s "s ec t ion above. In some in s tanc e s , co s t sto i n d i v i d u a l s choo l s may reach severalhundred d o l l a r s . T h e s e c o s t s are notunrea sonab l e in view of the r e d u c t i o n Inexpo sure t o a s b e s t o s t h a t w i l l r e s u l tf r o m t h i s rule. T h e i d e n t i f i c a t i o n o fasbes tos in s c h o o l s , f u r t h e r m o r e , is ap r e r e q u i s i t e t o m a k i n g ( h e u l t i m a t eabatement d e t e r m i n a t i o n s and w i l l ,

t h e r e f o r e , c o n t r i b u t e to the r e d u c t i o n inrisk t ha t wil l r e su l t f r o m abat ement .
C. Analysis Under Section 9 of TSCA

S e c t i o n 9(a) of TSCA requires EPA toreview other F e d e r a l a u t h o r i t i e s todetermine whether ac t ion under thoseau thor i t i e s may prevent or s u f f i c i e n t l yreduce unreasonable risks. EPA hasreviewed other Federa l authori t i e s andf i n d s that ac t i on under those authorit ieswill not s u f f i c i e n t l y reduce the risksaddre s s ed by this rule. S p e c i f i c a l l y . EPAhas considered the r e g u l a t o r y authori tyof the Consumer Produc t S a f e t y ..Commission (CPSC), the OccupationalS a f e t y a n d H e a l t h A d m i n i s t r a t i o n(OSHA). and the Depar tment ofEduca t i on (ED).F r i a b l e asbes tos-containing material*in .schools may be "consumer products"within the meaning of section 3 of theConsumer Product S a f e t y Act (CPSA).15 U.S.C. 2051. Sec t i on 12 and 15 of theCPSA prov ide authori ty under which theCommission might require asbes tosinspec t ion, i d e n t i f i c a t i o n or markingrequirements . ' N e i t h e r section iss u f f i c i e n t to prevent or reduce the risk ofasbe s to s-containing m a t e r i a l s in schoolsp r i m a r i l y because i m p l e m e n t a t i o n of thes ec t ion cannot be undertaken withouti d e n t i f i c a t i o n o f t h e s p e c i f i cm a n u f a c t u r e r s , d i s t r i b u t o r s or re tai lersof the a sbe s t o s p r o d u c t s for whichr e g u l a t i o n is sought . S e c t i o n 12.15U.S.C. 2061, authorize s the Commis s ionto f i l e , in a U n i t e d S t a l e s Dis t r i c t Court,en act ion a g a i n s t i d e n t i f i e dm a n u f a c t u r e r s , d i s t r i b u t o r s , or r e ta i l e r sof an " imminent ly hazardou s consumer -produc t " for such r e l i e f as may benecessary to pro t e c t the p u b l i c againstthe hazard.S i m i l a r l y , s e c t i on 15 of the C P S A . 15U.S.C. 2064, author ize s the Commissiont o order i d e n t i f i e d manufac tur er s ,d i s t r i b u t o r s or r e t a i l e r s of any produc tthat p r e s e n t s a " sub s tant ia l produc thazard" to p r o v i d e no t i c e of the hazardto the general p u b l i c or to persons towhom the m a n u f a c t u r e r , d i s t r i b u t o r orr e t a i l e r knows (he p r o d u c t wasd e l i v e r e d o r s o l d . ' F r i a b l e a s b e s t o s -c o n t a i n i n g m a t e r i a l s were i n s t a l l e d inover 10.000 s c h o o l s b e tween 1954 and1973. I t wou ld b e p r o h i b i t i v e l y d i f f i c u l tt o d e t e r m i n e which c ompani e s i n s t a l l e d ,s o l d , or purchased tho s e a s b e s t o sm a t e r i a l s . O f t e n there are no i n s t a l l a t i o n
• S e c t i o n 8 u f the C P S A . IS U.S.C 2057. l u thor i z e ithe C o m m i a i i o n to i g su e ruN.t to ban h a z g r d a u tconiumrr produc t s . Rulei under Sect ion S. however,m a y o n l y a p p l y t o connumer p r o t l u c l i m a n u f a c t u r e d•her the e f f e c t i v e d a l e o f the rule. In thu rule EPAi t concerned w i l h e x i s t i n g i t b e s t o i produc t* .• I n a n a l y z i n g •cctioni 1 2 a n d I S o f t h e C P S A . t h aEPA a f t t u m e i ihu t anue t t o i in ichooU meet! Ihcle«u o f e i t h e r " i m m i n e n t l y h a z a r d o u s contumerproduc t " or l u b i t a n t i u l p r o d u c t hazurd."
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T A B L E 3-23. S U M M A R Y O F A V E R A G E A S B E S T O S A I R C O N C E N T R A T I O N
D U R I N G I N S U L A T I O N W O R K 3

( S e l i k o f f e t a l . , 1979)
A v e r a g e f i b e r c o n c e n t r a t i o n , f / m lL i g h t and heavyResearch group c o n s t r u c t i o n M a r i n e work

N i c h o l s o n ( 1 9 7 5 ) 6 . 3C o o p e r and B a l z e r ( 1 9 7 3 ) 2.7 6.6F e r n ' s e t a l . (1971) 2 . 9H a r r i e s (1971) 8.9
A v e r a g e c o n c e n t r a t i o n s o f a l l v i s i b l e f i b e r s c ount ed w i t h a k o n i m e t e rand b r i g h t - f i e l d m i c r o s c o p e .

M u r p h y et al. (1971) 8.0F l e i s c h e r et al. ( 1 9 4 6 ) 30-40
E s t i m a t e s o f p a s t expo sure based on current m e m b r a n e - f i l t e r da ta .

N i c h o l s o n ( 1 9 7 6 a ) 10-15
A v e r a g e c o n c e n t r a t i o n s o f f i b e r s l o n g e r t h a n 5 urn e v a l u a t e d by m e m b r a n ef i l t e r t e chnique s a n d pha s e - c on tra s t m i c r o s c o p y .

Sourc e: N i c h o l s o n ( 1 9 7 6 a ) .

d i f f e r e n t l a b o r a t o r i e s i n t h e U n i t e d S t a t e s f o u n d t h a t t h e a v e r a g e f i b e r
c o n c e n t r a t i o n o f a s b e s t o s d u s t i n i n s u l a t i o n w o r k , b e twe en 1 S 6 3 a n d 1971,
r a n g e d f r o m about 3 t o 6 f / m l . A s i m i l a r s t u d y i n t h e D e v o n p o r t N a v a l Dock-
yard i n G r e a t B r i t a i n , w i t h t h e same t e c h n i q u e s , o b t a i n e d 8 . 9 f / m l f o r t h e
average o f l o n g - t e r m s a m p l i n g o f a s b e s t o s c o n c e n t r a t i o n s measured d u r i n g
a p p l i c a t i o n o f i n s u l a t i n g m a t e r i a l s aboard s h i p ( H a r r i e s , 1971). I n t h e
re s earch that l e d t o t h e s e d a t a , i t w a s r e p o r t e d t h a t p e a k e x p o s u r e s c o u l d b e
e x t r e m e l y h i g h . I t w a s n o t u n c o m m o n , f o r e x a m p l e , t o g e t 2 - t o 5 - r n i n u t e
c o n c e n t r a t i o n s o f a s b e s t o s e x c e e d i n g 1 0 0 f / m l d u r i n g t h e m i x i n g o f c e m e n t .
T h i s m i x i n g , however , w o u l d o n l y b e done p e r h a p s once a n h o u r , s o t h a t e x p o s u r e s
measured d u r i n g t h a t hour , i n c l u d i n g t h e m i x i n g , w o u l d s e l d o m av erage more
than 1 0 f / m l . S i m i l a r e x p e r i e n c e s were s u b s e q u e n t l y r e p o r t e d b y C o o p e r a n d
M i e d e m a ( 1 9 7 3 ) , w h o s t a t e d , " P e a k c o n c e n t r a t i o n s m a y b e h i g h f o r b r i e f p e r i o d s ,
w h i l e t i m e - w e i g h t e d a v e r a g e s a r e o f t e n d e c e p t i v e l y l ow ."
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C H A P T E R 1 - E X P O S U R E T O A S B E S T O S I N S I D E B U I L D I N G S
T h e E n v i r o n m e n t a l P r o t e c t i o n A g e n c y ( E P A ) h a s been concerned wi th t h e d i s e a s e - c a u s i n gp o t e n t i a l of n o n i n d u s t r i a l exposure to asbestos since the ear ly 1970s. The concern derivesf r o m e p i d e m i o l o g i c ev idence l i n k i n g airborne a sbe s to s e xpo sure s by asbes tos workers tovar iou s t y p e s o f cancer and n o n m a l i g n a n t r e s p i r a t o r y d i s ea s e s , and f r o m r e c ogn i t i on t h a tlarge q u a n t i t i e s of asbestos have been . f ound in b u i l d i n g m a t e r i a l s , i n s u l a t i o n , and otherp r o d u c t s used i n s choo l s a n d other b u i l d i n g s . T h i s c h a p t e r ( 1 ) summarize s i n f o r m a t i o n o n t h er e l a t i o n s h i p between h e a l t h e f f e c t s a n d e xpo sur e t o a irborne asbe s to s; ( 2 ) de scr ibe s f e d e r a lr e g u l a t i o n s a f f e c t i n g asbestos emiss ions, the use of asbestos m a t e r i a l s , and worker exposurel e v e l s ; and (3) compare s l e v e l s o f a irborne asbe s to s in b u i l d i n g s w i t h tho s e in asbes tosw o r k p l a c e s e t t i n g s and outdoors . The p u r p o s e o f the c h a p t e r i s t o p l a c e in p e r s p e c t i v easbestos exposure l e v e l s and h e a l t h risks l i k e l y to be experienced by oc cupant s of b u i l d i n g swi th a s b e s t o s - c o n t a i n i n g m a t e r i a l s . The basic e x p o s u r e - r i s k issues are summarized below.

S a f e Level of Exposure: EPA and the s c i e n t i f i c c o m m u n i t y be l i eve that any level ofexposure to asbestos invo lv e s some h e a l t h risk, a l t h o u g h the exact d egr e e of riskcannot be r e l i a b l y e s t i m a t e d . The risk of cancer is of greater concern at lowexposure l eve l s than the risk of asbestosis.
S p e c i a l Concerns: C h i l d r e n and young a d u l t s who are exposed to asbestos have agreater chance than o lder p e o p l e o f d e v e l o p i n g certain asbe s to s-related diseasesdue t o a l o n g e r r e m a i n i n g l i f e s p a n d u r i n g which di sease may d e v e l o p . A l s o ,smokers exposed to asbes tos are at gr ea t e r risk t han nonsmokers wi th a s i m i l a rlevel of exposure.
F e d e r a l R e g u l a t i o n s A f f e c t i n g A s b e s t o s i n B u i l d i n g s : Current r e g u l a t i o n s restrictthe use of asbestos in new b u i l d i n g s , s p e c i f y work prac t i c e s d u r i n g removal ofa s b e s t o s - c o n t a i n i n g m a t e r i a l s f r o m e x i s t i n g b u i l d i n g s , a n d require t h e i d e n t i f i c a t i o nof a sbe s to s in s choo l s . No expo sure s t a n d a r d s have been se t for n o n i n d u s t r i a ls e t t i n g s , a n d n o r e g u l a t i o n s m a n d a t e c orr e c t iv e a c t i o n s i n b u i l d i n g s wherea s b e s t o s - c o n t a i n i n g m a t e r i a l s a r e f o u n d .
R e l a t i v e Expo sure L e v e l s in B u i l d i n g s : P r e v a l e n t l e v e l s o f airborne asbes tos i n s i d eb u i l d i n g s where a s b e s t o s - c o n t a i n i n g m a t e r i a l s are present may exceed outdoorl e v e l s by a f a c t o r of 100. However , the se indoor l e v e l s are lower by a f a c t o r of atl e a s t 1,000 than h i s t o r i c asbes tos w o r k p l a c e l e v e l s where the occurrence ofa s b e s t o s -r e la t ed di s ease i s well d o cumen t ed . W h e n a s b e s t o s - c o n t a i n i n g m a t e r i a l sare d a m a g e d , peak l eve l s in s ide b u i l d i n g s may a p p r o a c h historic workplace levels.
N e e d f o r A c t i o n : The l eve l o f airborne asbes tos in b u i l d i n g s wi th asbestos-conta in ing mat er ia l s represents a p o t e n t i a l for exposure and risk of asbestos-relateddi s ea se tha t cannot be ignored. The d e c i s i o n whe ther or not to take act ion and thes e l e c t i o n among d i f f e r e n t courses o f a c t i o n ar e r e s p o n s i b i l i t i e s o f i n d i v i d u a l b u i l d i n gowners.

1 . 1 H e a l t h E f f e c t s R e l a t e d t o A s b e s t o s Exposure
E x p o s u r e to h i g h l e v e l s o f a irborne a sbe s to s i s a s s o c ia t ed wi th a d e b i l i t a t i n g l u n g di seasec a l l e d a sbe s to s i s; a rare cancer of the chest and a b d o m i n a l l i n i n g c a l l e d me s o th e l i oma; andcancers o f th e l u n g , e s o p h a g u s , s t omach, co l on , and other organs. The r e l a t i o n s h i p betweenexpo sur e l eve l and h e a l t h ri sk i s c o m p l e x . The best a v a i l a b l e d a t a on asbestos workerexposure ind i ca t e that the risks of asbestosi s , l u n g cancer, and me so th e l i oma decrease ind i r e c t p r o p o r t i o n to a decrea s e in t o t a l a s b e s t o s e x p o s u r e ( t h e average a irborne asbestos
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6 . G 2 M Z S A L C O K C L U S I O M

_ A s b e s t o s of oany f i b e r t y p e s and f i b e r s izes is c l e a r l y linked Co
the produc t ion of cancer, vi ta.ri sk. increasing as che amount of
a s b e s t o s exposure increase s;, there is no evidence to s u p p o r t the
existence of a dose below which there is no e f f e c t ( t h r e s h o l d ) .
P r e d i c t i o n s of risk using r e spons e s observed at high exposure l e v e l s
wirh varying f i b e r t y p e s to e s t i m a t e r e spon s e s to exposure at low
level s or with shor t er f i b e r s are uncertain. F r o n a p u b l i c h e a l t h
s t a n d p o i n t , and in. the absence of f i n a l c l a r i f i c a t i o n of the
u n c e r t a i n t i e s , it i s . p r u d e n t to behave as if a s b e s t o s f i b e r s nay be
carcinogenic at low exposure l e v e l s and at small p a r t i c l e s ize s .
Bowever, the e s t imat e s of risk at low exposure l e v e l s , a l t h o u g h
uncertain, serve as iapor tant g u i d e l i n e s to the aagnirude of the
p o t e n t i a l risk and, as such, are u s e f u l in the risk assessment
p r o c e s s .
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A v a i l a b l e data show that the lower the exposure, the lowerthe risk of d ev e l op ing asbestosis and cancer. Excessive cancerrisks, however, have been demonstrated at all f i b e r concentra-tions studied to date. Evaluation of all avai lab le human dataprovides no evidence for a threshold or for a "safe" level ofasbestos exposure. A c c o r d i n g l y , the committee recommendsthat, to the extent uses of asbestos cannot be eliminated or lesstoxic materials sub s t i tu t ed for asbestos, worker exposures toasbestos must be control l ed to the maximum extent possible.
4. Inadequacy of Current 2,000.000-Fiber Occupational Stan-dard. The committee concluded that a variety of fa c t or s demon-strates that the current 2,000,000-fiber standard is gros s ly in-adequate to protect American workers f r o m asbes tos-relateddisease. F i r s t , the 2,000,000-fiber standard was designed in
1969 by the Brit i sh Occupa t i ona l H y g i e n e S o c i e t y (BOHS) for
the l i m i t e d purpose of m i n i m i z i n g asbestosis. Disease preva-lence data from the BOHS s tudy p o p u l a t i o n co l l ec t ed subse-quent to 1969 s t r ong ly suggest that t h i s s tandard is i n s u f f i c i e n t
to prevent a large incidence of asbestosis. Second, all l eve l s ofasbestos exposure s t u d i e d to date have demons tra t ed asbestos-re la t ed disease, and a l inear r e l a t i o n s h i p appear s to best de-
scribe the shape of the dose-response curve. The s e considera-tions led the c ommit t e e to conc lude that there is no level ofexposure below which c l i n i c a l e f f e c t s do not occur. T h i r d , the
absence of a threshold is f u r t h e r indicated by the dramatic
evidence of asbes tos-related disease in members of asbestos-worker households and in persons l i v i n g near asbestos-con-taminated areas. T h e s e household and community contactsinvolved low level a n d / o r i n t e r m i t t e n t casual exposure to as-
bestos. S t u d i e s of duration of exposure suggest that even atvery short exposure p er i od s (1 day to 3 m o n t h s ) s i g n i f i c a n tdisease can occur.

A l t h o u g h various m o d e l s can be and have been f a s h i o n e d
to p o s t u l a t e pos s ib le dose-response r e l a t i o n s h i p s involving as-
bestos, the commit t e e b e l i eve s that the l i m i t e d current datap r e c l u d e the creation of any one empir i ca l curve to describe theexact dose-response r e l a t i o n s h i p . Over the last three decades ,measurement techniques for asbestos have changed in several
crucial respects, and there have been no s u i t a b l e methods avail-
ab l e to da t e to compare the r e s u l t s of p r i o r t e chnique s to current
methods .
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f o u n d i n p e r s o n s l i v i n g i n t h e h o u s e h o l d s o f a s b e s t o s w o r k e r s( S e l i k o f f e t a l . , 1 9 8 2 ) ' o r l i v i n g near a s b e s t o s m i n i n g a r e a s ,a s b e s t o s p r o d u c t f a c t o r i e s , o r s h i p y a r d s where t h e r e w a s h eavyu s e o f a s b e s t o s ( U S E P A , 1980; N R C , 1 9 8 4 ) . A s i s t y p i c a l l y donef o r o t h e r c a r c i n o g e n s , h e a l t h e f f e c t s a s s o c i a t e d w i t h l o w l e v e ln o n o c c u p a t i o n a l e x p o s u r e t o a i r b o r n e a s b e s t o s f i b e r s i n p u b l i ca n d c o m m e r c i a l b u i l d i n g s have been i n f e r r e d b y e x t r a p o l a t i n g d a t af r o m l a b o r a t o r y a n d o c c u p a t i o n a l s t u d i e s ( U S E P A , 1 9 8 6 ) . H o w e v e r ,a s w i t h many o t h e r e n v i r o n m e n t a l p o l l u t a n t s , t h e v a l i d i t y o fe x t r a p o l a t i n g f r o m h i g h l e v e l e x p o s u r e t o l o w l e v e l e x p o s u r e h a snever been d e m o n s t r a t e d e m p i r i c a l l y .
S u m m a r y

A s b e s t o s is known to be e x t r e m e l y h a z a r d o u s , based upons t u d i e s of both l a b o r a t o r y animals and asbestos workers and t h e i rf a m i l i e s . Severa l l i f e - t h r e a t e n i n g d i s ea s e s , such as lung cancerand m e s o t h e l i o m a , can be caused by expo sure to a irbornea sbe s to s . N o s a f e t h r e s h o l d h a s been e s t a b l i s h e d f o r a sbe s to s .E f f e c t s a t low l e v e l s o f n o n o c c u p a t i o n a l e xpo sur e have beene s t i m a t e d b y e x t r a p o l a t i o n f r o m h i g h e r l e v e l s a l t h o u g h t h ev a l i d i t y of th i s a p p r o a c h has not been e m p i r i c a l l y d e m o n s t r a t e d .
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Asbe s t o s -C o n t a i n i n gM a t e r i a l sin S c h o o lB u i l d i n g s :
A G u i d a n c eDocument
Part 1



M a r c h 16, 1979

Dear S c h o o l O f f i c i a l s :
U n t i l r e c e n t l y e x p o s u r e t o a s b e s t o s w a s g e n e r a l l yc o n s i d e r e d an o c c u p a t i o n a l h e a l t h hazard f or a s b e s t o sworkers. H o w e v e r / now we have l earned of an e q u a l l ys er ious e xpo sur e p r o b l e m that can occur in all t y p e s o fb u i l d i n g s i n which c e r t a i n a s b e s t o s - c o n t a i n i n g m a t e r i a l shave been used f o r f i r e p r o o f i n g , i n s u l a t i o n , a n dd e c o r a t i o n . A s b e s t o s c an b e r e l e a s e d f r o m th e s e m a t e r i aand c o n t a m i n a t e the b u i l d i n g environment . I n d i v i d u a l s w:are then e xpo s ed to the a sbe s to s could d e v e l o p l u n g caneor cancers of other p a r t s of the body. U n f o r t u n a t e l y ,d e t e c t i o n o f a s b e s t o s - r e l a t e d d i s e a s e s i s d i f f i c u l t s ineth e l a t e n c y p e r i o d be tween e x p o s u r e and a p p e a r a n c e o f t hd i s e a s e is s ome t ime s as many as 20 to 40 years .
S i n c e the s e m a t e r i a l s are f o u n d in school b u i l d i n g s , weEPA are p a r t i c u l a r l y concerned w i t h the e x p o s u r e of schoc h i l d r e n . EPA ha s worked w i t h t h e S t a t e s t o d e v e l o p ap r o g r a m tha t r e s p o n d s t o t h e need f o r a c cura t e i n f o r m a t ia n d g u i d a n c e t o d e a l w i t h t h i s d i f f i c u l t p r o b l e m . T h eenclo sed manual s are a m a j o r part of t h i s program and arbe ing m a i l e d t o a l l p u b l i c school d i s t r i c t s . T h e y werep r e p a r e d to i n f o r m you o f the h e a l t h h a z a r d s a s s o c i a t e dw i t h a s b e s t o s and o u t l i n e the s t e p s you and the s c h o o l syour d i s t r i c t c a n take t o i d e n t i f y a s b e s t o s - c o n t a i n i n gm a t e r i a l s and to p r o t e c t s t u d e n t s and school p e r s o n n e lf r o m e x p o s u r e .
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A l s o p a r t i c i p a t i n g i n t h i s E P A p r o g r a m a r e t h e D e p a r t m e n to f H e a l t h , E d u c a t i o n , a n d W e l f a r e , t h e O c c u p a t i o n a l S a f e ta n d H e a l t h A d m i n i s t r a t i o n , a n d t h e C o n s u m e r P r o d u c t S a f e tC o m m i s s i o n . T h r o u g h t h e R e g i o n a l O f f i c e s l o c a t e d i n m a j cc i t i e s across t h e c o u n t r y , E P A a n d t h e s e A g e n c i e s w i l lp r o v i d e a s s i s t a n c e f o r t h e d i f f i c u l t i e s t h a t y o u m a yen coun t e r in u n d e r t a k i n g a c on tro l p r o g r a m in yours c h o o l s . W e a r e o p e r a t i n g several t o l l - f r e e numbers t h a tyou can c a l l to ask for i n f o r m a t i o n and a s s i s t a n c e . Av i d e o t a p e t h a t w a s p r e p a r e d t o s u p p l e m e n t t h i s manual w i la l s o be a v a i l a b l e for your use.
A survey f o r m i s i n c l u d e d in t h i s m a n u a l . The f o r m asksq u e s t i o n s on the r e s u l t s o f the contro l p r o g r a m s youconduc t in your s c h o o l s . Y o u r p a r t i c i p a t i o n in t h i s p a r to f th e EPA p r o g r a m wou ld b e a p p r e c i a t e d . By c o m p l e t i n gthe f o r m you w i l l a s s i s t u s in a s s e s s i n g the e x t e n t o f tha s b e s t o s - c o n t a i n i n g m a t e r i a l p r o b l e m i n t h e U n i t e d S t a t e s
I e n c o u r a g e you and your s t a f f to review the e n c l o s e dm a n u a l s and i n f o r m the s choo l s in your d i s t r i c t o f the EEprogram. A s u c c e s s f u l n a t i o n w i d e school a sb e s t o s p r o g r a md e p e n d s o n your e f f o r t s a n d tho s e o f school o f f i c i a l sacross the c o u n t r y . We look f o r w a r d to w o r k i n g w i t h youin the i m p o r t a n t weeks and m o n t h s a h e a d .

_ J e J . l i n e kA s s i s t a n t A d m i n i s t r a t o rf o r T o x i c S u b s t a n c e s



' h a p t e r 1 : I n t r o d u c t i o n : T h e Concern

E x p o s u r e t o a s b e s t o s wa s in i t ia l ly a s s o c ia t ed w i t h achronic a n d d e b i l i t a t i n g l u n g d i s e a s e c a l l e d asbe s to s i s .More r e c e n t l y e xpo sure to a sbe s to s has been as soc iatedw i t h l u n g cancer, a rare cancer of the chest anda b d o m i n a l l i n i n g c a l l e d m e s o t h e l i o m a . a n d cancers o ft h e e s o p h a g u s , s t o m a c h , c o l o n , a n d o t h e r organs.A s b e s t o s a l s o acts as a p o t e n t cancer-caus ing agent inc o m b i n a t i o n w i t h c i g a r e t t e smoking. I n a l l asbestos-r e l a t e d d i s ea s e s there is a l a t e n c y or i n d u c t i o n period ofmany years b e tween i n i t i a l e x p o s u r e and a p p e a r a n c e o ft h e d i s e a s e .
I n most cases a s b e s t o s i s h a s f o l l o w e d l o n g e x p o s u r eto h i g h l e v e l s o f a sbe s to s f i b e r s . T h e r e f o r e , a s b e s t o s i s i snot as s i g n i f i c a n t a concern in schools as cancer risk.The p o t e n t i a l for increa s ing cancer risk may exist atmuch l ower and s h o r t e r e x p o s u r e s t h a n t ho s e f o r

a s b e s t o s i s .U n d e r c e r t a i n c o n d i t i o n s , e x p o s u r e t o f i b e r s r e l ea s edi a s b e s t o s - c o n t a i n i n g m a t e r i a l s in b u i l d i n g s can, ch l e v e l s considered p o t e n t i a l l y hazardous. S o m easbes to s l e v e l s measured in school b u i l d i n g s have evenbeen shown to b r i e f l y exceed the current F e d e r a lw o r k p l a c e e x p o s u r e l e v e l s t a n d a r d s .
Why is there so much concern now?
EPA is concerned in view of the i n c r e a s i n g k n o w l e d g eof the p o t e n t i a l of a sbe s to s as a cancer-inducing agentat l ow- l ev e l exposures and the asbestos c on taminat i ont h a t has been f o u n d in some schools. A n o t h e r very
i m p o r t a n t concern is t h a t c i g a r e t t e smok ing canenhance t h e d i s ea s e p o t e n t i a l o f a sbe s to s exposure .
Is there a s a f e level of exposure?
EPA and the s c i e n t i f i c community bel ieve that anyexposure to asbestos involve s some h e a l t h risk. No s a f el ev e l o f e x p o s u r e (or t h r e s h o l d e x p o s u r e l e v e l ) ha s beene s t a b l i s h e d . F u r t h e r , i t i s i m p o s s i b l e a t th i s t ime toc o n f i d e n t l y e s t i m a t e t h e exact degree o f r i sk a s s o c i a t e dwi th l o w - l e v e l e x p o s u r e s .
W h a t is considered the best or sa f e s t approach toasbestos expo sure?
W h e r e p o s s i b l e a l l e x p o s u r e t o a s b e s t o s s h o u l d b ee ' i a t e d o r c o n t r o l l e d .

Are there spec ial concerns about asbes tos in s chool s?
T h e school c h i l d r e n p o p u l a t i o n d i f f e r s f r o m o t h e r non-oc cupat i onal p o p u l a t i o n s i n age. p o p u l a t i o n d e n s i t y ,and behavior.

T h e exposure o f c h i l d r e n a n d a d o l e s c e n t s t o a s b e s t o si n t h e school b u i l d i n g occurs e a r l y i n t h e i r l i f e s p a n .T h e i r r emain ing l i f e e x p e c t a n c y p r o v i d e s a l o n gd e v e l o p m e n t per iod f o r a s b e s t o s - r e l a t e d d i s ea s e s .A . l a r g e number of s t u d e n t s can be expo s ed at onetime to asbestos t h a t is released f r o m asbestos-c o n t a i n i n g m a t e r i a l s pre s ent in th e school b u i l d i n g . Thed u r a t i o n o f e x p o s u r e i s o f concern since school c h i l d r e na t t e n d school d a i l y f or most o f th e year.The school p o p u l a t i o n i s very act ive. C e r t a i na sb e s t o s - c on ta in ing mat er ia l s can be damaged d u r i n gschool a c t i v i t i e s and as a result of the capr i c iou sbehavior of s t u d e n t s . When the mat er ia l i s d a m a g e d ,asbes tos f i b e r s are r e l ea s ed and e x p o s u r e can occur.M a n y cases o f b a d l y d a m a g e d a s b e s t o s - c o n t a i n i n gm a t e r i a l s have been f o u n d in s choo l s .
Are there any F e d e r a l laws or r egula t ions that pro t e c tschool c h i l d r e n f r o m asbe s to s expo sure in schoolb u i l d i n g s ?
T h e r e are c u r r e n t l y no F e d e r a l laws or r e g u l a t i o n s t h a tp r o t e c t c h i l d r e n in school b u i l d i n g s where a sb e s t o s -c o n t a i n i n g m a t e r i a l s are a l r e a d y p r e s e n t .
Is a medical examination necessary for persons exposedto asbestos in school b u i l d i n g s ?
M e d i c a l e x a m i n a t i o n s are not recommended in schoolexpo sure s i t u a t i o n s . I t i s d i f f i c u l t t o d e t e c t asbestos-r e la t ed d i s ea s e s in c h i l d r e n due to the l ong i n d u c t i o nperiod b e f o r e the disease appear s . I n d i v i d u a l s who havebeen exposed to asbestos should avoid smoking; and, ofcourse, med i ca l advice s h o u l d be o b t a i n e d for anys p e c i f i c concerns or s y m p t o m s .
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" v ^ A l t e m a ' t i v e s ^ o f i n b d i f i c a t i o n s t o l i s t e d' X 'cohtrolinethcxls'ftre'allowed when the, •. employer demonstrates that such a~:. y/ -"modification" still provides equivalent;• . " worker protection. O S H A does n o t • : ' • ' • ' . 'intend that changes in a control methodwhich decrease the sa f e ty margin of a ;material o r omitt ing a procedure b e ' • ' •permit t ed by calling it a "modification."A "modification" means a changed oraltered procedure, material which ., •replaces a procedure, material or .component of a required system. Forexample, a new test proven successfulin detect ing leaks might be substitutedfor required "smoke tests." Omission ofa procedure or component, or areduction in the stringency or strengthof a material or component is notconsidered a "modification" under this• section. ; ; . ; ; ' . • • • • . • ) • - . - - .
Presumed Asbestos-Containing Material(PACM) ;,__. ;;

In all three etandards, "presumedasbestos containing material," "PACM"means thermal system insulation andsprayed on and/or troweled orotherwise appl i ed surfacing material inbu i ld ings constructed no later than1980. OSHA has found that these• materials.are "high risk" if asbestos-containing^ OSHA bases this on therecord, including the HEI Report whichstates that "thermal system insulationand surface treatments ( f i r e p r o o f i n g ,acoustical and decorative f in i sh e s) standout in importance for their potential forf iber release and subsequent exposure to[ b u i l d i n g l occupants" (Ex 1-344, p. 4-' 5). A l t h o u g h these materials may have. been installed in small quantities a f t e r. 1980, OSHA f i n d s that their . ins tal lat ioni s unlikely a f t e r that date. - . -••••.
Project Designer-. ^••--.,. . . " . : . . .

OSHA has adopted a d e f in i t i on likethat of EPA for. a "Project Designer"—a person .who has succe s s ful ly- -:." ~ -••••"-c ompl e t ed the training requirements fora n abatement project designer • - . ' • • • •established by 40 USC 763.90(g).•'• ;
Removal ^~... ]^.. .''.:•..'•.. ' - • . '

"Removal" means 011 operationswhere ACM and/or PACM is removedfrom a building component, regardlessof the reason for the removal. It includesthose maintenance, repair, renovationand demolition activities where ACMand/or PACM removal is incidental to.. t h e primary reason for the p r o j e c t / a s -. well as where removal of ACM and/or .PACM is the primary reason for the.. -' . p ro j e c t Removal should b e • ; . • • . ; ' v , - - . -distinguished from "disturbance" whichincludes "cutting away" a small amount• : - . o f A C M b r p A C M . v - . - • • ; " " - ' • - •

••. Regulated Area V^T*: •8f>»^'*jt.::'i6iVw'':-."'
• ' "Regulated area" is Included In all '•' ' thre e standards. All-three! h i e the 1986standards, require the e s t a b l i s h m e n t ' o f '• such an area where the employer^.LL -believes that the PEL will b e ' e x c e e d e d .Now, the construction and shipyard ".employment standards add that such'area must be established .also where ;Class I, II and m activities will take - "place, regardless of exposure levels.; •'• Also , the s p e c i f i c actions required of theemployer to demarcate a regulated areaare d e l e t e d from'the d e f in i t i on , and areplaced in the a p p r o p r i a t e prescriptiveparagraph, in this case paragraph (e)(6).

(3) Permissible Exposure Limits ';
Paragraph (c) Genera^ Industry, * 'Construction and Shipyard Standards.In all three standards, the eight hourtime-weighted average p e r m i s s i b l e ' 1 - •exposure l i m i t is changed from an eighthour time weighted average (TWA) of0.2 f/cc to a TWA of 0.1 f/cc in therevised f i n a l rules. As noted In the 1990proposal and in the preamble discussionabove, OSHA's decision to reduce thePEL across the board responds to theCourt' s directive to consider whether toes tabli sh o p e r a t i o n - s p e c i f i c exposurel imits , since the Court noted that on therecord of the 1986 standards, itappeared f e a s i b l e to reduce the PEL to0.1 f/cc limit in many industry sectors._OSHA has re j e c t ed "operation-specific"PELs for the wide variety of operationsthat expose employees to asbestos.OSHA proposed .and these f inals tandards adopt required operation-s p e c i f i c work practices, in addit ion toan across-the-board PEL reduction to 0.1f/cc. OSHA expects that the riskreduction accomplished by this two-pronged approach will be at least asgreat as would operation-specific PELs.F i r s t , the required controls are found tobe capable of achieving maximumexposure reduction on an operation-by-operation basis. Second, since OSHA •-has f ound- tha t s p e c i f i c work practices 'are f e a s i b l e , the Agency expects a-highercompliance rate and thus, greater riskreduction than if practices were not -spe c i f i ed . T h i r d , in operations whereparticular controls are s p e c i f i e d , thePEL is a backstop; alerting employers =where addit ional controls are. needed orcloser surveillance is required; in alloperations the PEL is a measurable andcomparable v a l u e . ' w h i c h cannot be *exceede.d without fur ther action by theemployer to reduce exposures. * -• ... •At the time of the proposal in 1990,the question of whether the proposed •PEL reduction would reduce a still ~ •s igni f i cant risk had already been givena t entat ive answer by the Court. The -

:.T).C Circuit Court ol. . f _._remanding the issue o f ' l o w e r i n g l h e PEL-to the Agency, holed thai based oh the' *1984 risk assessment, the e x c e s s i i t k ' ^ -stemming from average exposures of 6.1f/cc "could-well be found significant'*'-' "BCTD v. Brock..838 F.2nd at 1266," {55F R a t 29714). - -: A, •-:->*--••.:•;•:•.In the proposal. OSHA stated that it 'believes "that c o m p h ' a n c e x a t h »_••"'• V;proposed amendments to reduce-the -PEL to 0.1 f/cc as a t i m e - w e i g h t e d . ' . •..average measured over 8 hours wouldfurther reduce a s igni f i cant health riskwhich exists a f t e r imposing a 0.217cc'PEL" (55 FR 29714. J u l y 20.1990). v-OSHA's 1984 risk assessment showed' tha t lowering th e TWA PEL from 2 f / c cto 0.2 f/cc reduced the asbestos cancer •mortality risk from l i f e t i m e exposuref rom 64 to 6.7 deaths per 1,000 workers.OSHA estimated that the incidence of -.asbestosis would be 5 cases per.l,OOOV~: -workers exposed for a working l i f e t imeunder the TWA PEL of 0.2 f/cc. -. . -Counterpart risk f igure s for 20 years of.exposure are excess cancer risks of 4.5 .per 1,000 workers and an estimated". ••'asbestosis incidence of 2 cases per 1,000workers. -. -. • .OSHA's risk assessment also showedthat reducing exposure to 0.1 f/cc wouldfur th er reduce, but not eliminate, ••'.'.:•• '.•s igni f i cant risk. The excess cancer risk• at that level would be reduced to a ;l i f e t i m e risk of 3.4 per 1,000 workers -and a 20 year exposure risk of 2.3 per1,000 workers. Consequently s igni f i cantrisk would be reduced substantially.However, OSHA concluded there fore "that continued exposure to asbestos att h e T W A permitted level a n d action ' . .level would s t i l l present residual risks't o employees which a r e significant. : ' ' - .The Court did not ask and O S H A - d i dnot undertake to review its earlier riskassessment in the proposal At the'p '•"''hearing in January, 1991, Mr. Martonik,spokesperson for OSHA was asked by V -•Mr. Hardy, r e p r e s e n t i n g ' t h e Safe-'-t"";: :-Building All iance tSBA), if OSHA Was v ;p l a n n i n g to update the earlier risk "-.*•-••"•.' •assessment as part of this proceeding.' -Mr. Hardy stated that "a number of .~:'~peities have suggested to OSHA that itsrisk assessment from 1984, as r e l i e d ' o nin the 1986 f i n a l rule, is outdated" (Tr."^30). Mr. Martonik responded that "we"will have to consider all information wereceive and determine relevance in thisrulemaking af t er the record is c l o s e d . " ' : -.. ' - . , - - : • • : . • . - • . . • .....ri,Other partie s questioned O S H A ' s : "continuing reliance on the 1984 risk?-"~ •assessment. The Asbes to s Informat ion '-*'Associat ion ( A I A N A ) t e s t i f i e d that - - • ' { • • '" O S H A ' s 1984 risk assessment f a i l s t o ; - • ' -take i n t o ' a c c o u n t t h e , s c i e n t i f i c - v - ' - . - ' 7 i " ; . : r . . , .c o m m u n i t y ' s consensus• - - -
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GRACE
C o n v l r u d ' . o n P r o d u c H D i v i s i o n

I n d u s t r i o l C h e m l c o l i G - O u p
W.R. G ' o c e . i C o .
6 2 W h i t t e m o ' e A v e n u e
Comb.idge . M O M . 0 2 K O

(6171 876- KOO

A p r i l I f 1980

M r . D a l e R a yC o n s u m e r P r o d u c t S a f e t y C o m m i s s i o n
E c o n o m i c P r o g r a m A n a l y s i s D i v i s i o n
Room 6 5 6 - B .W a s h i n g t o n , D . C . 20207
D e a r Mr. R a y : .

T h i s w i l l c o n f i r m o u r c o n f e r e n c e c a l l o f M a r c h 1 2 , 1980i n w h i c h w e r e v i e w e d w i t h y o u t h e r e s u l t s o f t e s t i n g p e r f o r m e d
b y t h e C o n s t r u c t i o n P r o d u c t s ' D i v i s i o n o f W . R . G r a c e & C o t od e t e r m i n e t h e e x t e n t o f a s b e s t i f o r m t r e m o l i t e f i b e r r e l e a s ea s s o c i a t e d w i t h u s e o f G r a c e v e r m i c u l i t e i n consumer p r o d u c t s .
D u r i n g our c o n v e r s a t i o n . , you r e q u e s t e d t h a t we set out thed e t a i l s o f G r a c e ' s f i b e r e x p o s u r e t e s t m e t h o d o l o g y a n d t e s tr e s u l t s a n d i n d i c a t e t h e n a t u r e o f G r a c e ' s f i b e r r e d u c t i o n
e f f o r t s .

A s y o u k n o w , t r e m o l i t e i s a t r a m p . m i n e r a l c o n t a m i n a n t .
w h i c h i s a s s o c i a t e d w i t h v e r m i c u l i t e a n d w h i c h G r a c e h a sbeen a t t e m p t i n g t o r e d u c e t o t h e m a x i m u m e x t e n t f e a s i b l e .S i n c e 1970 , G r a c e h a s i n v e s t e d over $ 1 5 m i l l i o n t o e x t r a c tw o r t h l e s s m a t e r i a l s a n d c o n t a m i n a n t s a n d t o r e d u c e a i r b o r n ef i b e r e x p o s u r e i n i t s v e r m i c u l i t e m i n i n g , m i l l i n g a n de x p a n d i n g o p e r a t i o n s . A s u b s t a n t i a l p a r t o f t h i s i n v e s t m e n tw a s a s s o c i a t e d w i t h t h e c o n s t r u c t i o n b y G r a c e o f a n e wv e r m i c u l i t e 1 ; m i l l a t i t s L i b b y , M o n t a n a mine w h i c h uses we ts c r e en ing and o ther we t or e b e n e f i c i a t i o n p r o c e s s e s d e s i g n e dt o r e d u c e t h e a s b e s t i f o r m t r e m o l i t e c o n t a m i n a n t a s s o c i a t e d
w i t h v e r m i c u l i t e .

F o l l o w i n g s t a r t u p of " — - 1 "• *« « » a r l v 1 9 7 5 ,

: e x p i a t i o n ' p r o c e s s
e x p a n d i n g p l a n t s which

E X H I B I T
1 5 1 0 3 A 8 5



03631331
M r . D a l e R a y - 2 - A p r i l 1 , 1980

p r o c e s s G r a c e v e r m i c u l i t e ore for u s e in bo th consumer andi n d u s t r i a l p r o d u c t s . T h e s e change s p r o v i d e d f o r f u r t h e rs c r e e n i n g , s e p a r a t i o n , and removal o f both f i n e s and th eh e a v i e r u n e x p a n d e d r e s i d u a l h igh d e n s i t y m a t e r i a l f o l l o w i n ge x f o l i a t i o n b o t h o f w h i c h m a y c o n t a i n a h i g h e r l e v e l o fa s b e s t i f o r m t r e m o l i t e c o n t a m i n a t i o n t h a n t h e f i n i s h e dp r o d u c t . By u s e o f bag hoOse s and o t h e r d u s t f i l t r a t i o ne q u i p m e n t , i n c l u d i n g a n a i r e l u t r i a t i o n s t e p , a d d i t i o n a lr e d u c t i o n o f t h e t r e m o l i t e f i b e r c o n t a m i n a t i o n o f e x p a n d e dv e r m i c u l i t e e n d p r o d u c t i s a c c o m p l i s h e d .
G r a c e h a s t a k e n t h e f u r t h e r s t e p o f d e v e l o p i n g ab i n d i n g agent f o r i t s Z o n o l i t e ( R ) A t t i c I n s u l a t i o n p r o d u c ta n d h a s r e c e n t l y s t a r t e d u p e q u i p m e n t a t a l l i t s e x p a n d i n gp l a n t s t o a p p l y t h i s b i n d e r t o A t t i c I n s u l a t i o n t o f u r t h e rr e d u c e d u s t a n d e x p o s u r e t o a s b e s t i f o r m f i b e r s d u r i n g t h eu s e o f t h i s p r o d u c t .

A s a r e s u l t o f t h e s e r e d u c t i o n s i n a s b e s t i f o r m t r e m o l i t ec o n t a m i n a t i o n , w e b e l i e v e t h a t consumer p r o d u c t s c o n t a i n i n gv e r m i c u l i t e .and so ld by G r a c e do not g e n e r a t e u n r e a s o n a b l er i s k s f o r users . T h i s h a s been v e r i f i e d b y G r a c e ' s f i b e re x p o s u r e t e s t s o f c onsumer p r o d u c t s c o n t a i n i n g e x p a n d e dG r a c e v e r m i c u l i t e ore. All m e a s u r e m e n t s were made by theN I O S H - a p p r o v e d t e c h n i q u e a s s e t f o r t h i n 4 0 C F R S e c t i o n1910.1001, p a r a g r a p h s ( e ) a n d ( f ) , u t i l i z i n g t h e membranef i l t e r m e t h o d at . 400-450 X ( m a g n i f i c a t i o n ) (4 m i l l i m e t e ro b j e c t i v e ) w i t h p h a s e c o n t r a s t i l l u m i n a t i o n . T h e r e s u l t s o ft h e s e t e s t s were as f o l l o w s : :

P r o d u c t
T e r r a - L i t e ( R ) V e r m i c u l i t eR e d i - E a r t h ( R ) .L i g h t w e i g h t F e r t i l i z e r( S c o t t ' s T u r f B u i l d e r )Z o n o l i t r e A t t i c I n s u l a t i o n

F i b e r s D e t e c t e d
N o n e D e t e c t e dN o n e D e t e c t e dN o n e D e t e c t e d

Some f i b e r s d e t e c t e dd u r i n g i n s t a l l a t i o n
The ac tual t e s t p r o t o c o l s and r e s u l t s o f the t e s t s are shownin Annex A to th i s l e t t e r . No t e s t s were p e r f o r m e d on PoolCush i on (R) , a G r a c e p r o d u c t , which is used for p r o t e c t i o nof the base of v i n y l - l i n e d above-ground swimming p o o l s sincet h i s use occurs o u t - o f - d o o r s and, t y p i c a l l y , i n v o l v e s nomore than 3 to 12 bags of v e r m i c u l i t e , d e p e n d i n g on the sizeof the p o o l .
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The o n l y G r a c e - p r o d u c t whose u s e r e s u l t e d in a d e t e c t a b l ef i b e r e x p o s u r e w a $ A t t i c I n s u l a t i o n a n d , t h e n , a t l o w l e v e l so n l y d u r i n g i n s t a l l a t i o n . . T e s t s i n d i c a t e n o r e s i d u a l f i b e rr e l e a s e f o l l o w i n g i n s t a l l a t i o n . S i n c e t h i s p r o d u c t i su n l i k e l y to be used more t han two or t h r e e t i m e s d u r i n g ane n t i r e l i f e t i m e a n d , t h e n , o n l y f o r e x p o s u r e t i m e s w h i c hw o u l d not be e x p e c t e d to e x c e e d two hour s in any one c a s e ,
t h e l i f e t i m e d o s a g e i s s e v e r a l o r d e r s o f m a g n i t u d e l owert h a n a n y p r o m u l g a t e d g o v e r n m e n t s t a n d a r d a p p l i c a b l e t ot r e m o l i t e f i b e r e x p o s u r e .

G r a c e i s c o n t i n u i n g t o e x e r t i t s b e s t e f f o r t s t of u r t h e r r e d u c e t h e a s b e s t i f o r m t r e m o l i t e c o n t a m i n a t i o na s s o c i a t e d w i t h i t s v e r m i c u l i t e p r o d u c t s t o t h e m a x i m u me x t e n t f e a s i b l e . F o r e x a m p l e , - b e g i n n i n g i n M a y o f t h i sy ear , a new rock and t r e m o l i t e r emova l c i r c u i t s h o u l d beo p e r a t i o n a l a t t h e L i b b y m i l l . T h i s c i r c u i t i s e x p e c t e d t or e d u c e t h e l e v e l o f t r e m o l i t e c o n t a m i n a t i o n i n f i n e s izev e r m i c u l i t e ore by 501. A d d i t i o n a l r e s e a r c h i s u n d e r w a y tod e v e l o p a s i m i l a r c i r c u i t f o r r e d u c t i o n o f t r e m o l i t e con-t a m i n a t i o n in the" coarser s i z e s o f v e r m i c u l i t e or e used f orZ o n o l i t e A t t i c I n s u l a t i o n . O n e p r o m i s i n g s e p a r a t i o n t e c h n i q u ei s s l o t s c r e e n i n g w h i c h , i f s u c c e s s f u l , c o u l d r e d u c e t r e m o l i t ec o n t a m i n a t i o n in the coarse ore c o n c e n t r a t e by over 50%.
W e .are . r a p i d l y , a p p r o a c h i n g a p o i n t , o f d i m i n i s h i n gr e t u r n s ince t h e amount o f a s b e s t i f o r m t r e m o l i t e c o n t a m i n a n ti n t h e v e r m i c u l i t e o r e p r e s e n t l y s h i p p e d t o t h e e x f o l i a t i n gp l a n t s a v e r a g e s o n l y -0.51 o n a d r y w e i g h t b a s i s . F o re x p a n d e d v e r m i c u l i t e p r o d u c t s , t h e l eve l o f c o n t a m i n a n t i son average at or below the l o w e s t l e v e l of r e l i a b l e d e t e c t a -b i l i t y , 0.21 on a dry we ight ba s i s . A c c o r d i n g l y , the 501r e d u c t i o n G r a c e e x p e c t s to achieve in the f i n e ores by Maya n d , u l t i m a t e l y , the coarse ore s ize s i s a r e d u c t i o n f r o m ana l r e a d y very l o w c on taminan t l e v e l . W i t h t h i s b a c k g r o u n d , i ti s c l ear to us that the t a s k of f u r t h e r r e d u c i n g the r ema in ingr e s i d u a l c o n t a m i n a t i o n i n u n e x p a n d e d o r e a n d e x p a n d e dv e r m i c u l i t e p r o d u c t s w i l l show a r a p i d l y e s c a l a t i n g cost i nr e l a t i o n t o t h e b e n e f i t s d e r i v e d .
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c o n t a m i n a t i o n i s s u e
V e r y t r u l y y o u r s ,

A t t a c h m e n t
c c / D a v i d C . E v a n s , Esq.

E " x e S c u ? i v c V i c e P r e s i d e n t

bcc/ B. A. B l e s s i n g t o n
F . W . EatonR. M. V i n i n gC. E. Brookes

- A . A . E u s t i s
C . N . G r a fO. M. F a v o r i t e
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U S E R E X P O S U R E T O F I B R O U S T R E M O L I T E
I N V E R M 1 C U L 1 T E C O N S U M E R P R O D U C T S

T E S T D A T A

I . T E S T P R O T O C O L
A . H o r t i c u l t u r a l P r o d u c t s

1 . C o n s u m e r U s e o f T e r r a - L i t e ( R ) V e r m i c ' u l i t e ( a )
( a ) M i x a n d f i l l p o t s t o s i m u l a t e c o n s u m e r p r e p a r a t i o n

o f a m i x o f 5 G " £ p e a t mos s a n d 5 0 % T e r r a - L i t e v e r m i c u l i t e b y
s c o o p i n g equal v o l u m e s o f m a t e r i a l s o u t o f s e p a r a t e p a c k a g e s
a n d d e p o s i t i n g o n work s u r f a c e . H a n d m i x t o r e a s o n a b l e
u n i f o r m i t y a n d f i l l f i f t e e n ( 1 5 ) A " d i a m e t e r f l o w e r p o t s i n
1 5 m i n u t e s . - P r e s s d o w n - t o f i r m u p t h e s o i l t o h o l d t h e p l a n t .

A f t e r 8 d a y s t h e 1 5 p o t s were b r o u g h t i n t o t h e work
area where t h r e e s e p a r a t e p r o c e d u r e s were p e r f o r m e d . F i b e r
c o u n t s were t a k e n d u r i n g each o f t h e s e t h r e e p r o c e d u r e s .
F i v e p o t s were used f o r each o f t h e t h r e e p r o c e d u r e s .

( b ) K n o c k O u t a n d D i s p o s a l - - T o s i m u l a t e t h e c onsumer
who d o e s no t i n t e n d t o reuse th e s o i l . I n v e r t t h e po t and
rap on th e w o r k i n g s u r f a c e s o t h a t th e soil d r o p s out.
Brush t h e mound o f s o i l o f f t h e bench i n t o a d i s p o s a l
c o n t a i n e r . T a k e a p a p e r towel and w i p e i n s i d e o f p o t s o
t h a t i s i s c l e a n f o r reuse a n d d i s p o s e o f t h e p a p e r t o w e l .
I n t h i s p r o c e d u r e , c o n t e n t s o f f i v e p o t s w i l l b e d i s p o s e d o f
d u r i n g t h e 15 m i n u t e t e s t p e r i o d .

( c ) K n o c k O u t a n d Reuse f o r P o t t i n g O t h e r P l a n t s -
S i m u l a t e a consumer w h o w i l l reuse t h e p o t t i n g s o i l . R a p
pot on w o r k b e n c h by h a n d and b r e a k up the l u m p o f s o i l to
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make i t s i m i l a r t o i t s o r i g i n a l f r e e - f l o w i n g c o n d i t i o n .
R e p e a t t h i s f i v e t i m e s . C o m b i n e a l l s o i l i n t o o n e p i l e ;
t h e n p r o c e e d t o r e f i l l s p o t s b y s c o o p i n g t h e m a t e r i a l b a c k i n
a n d t a m p i n g " i t d o w n . I n t h i s 1 5 m i n u t e t e s t p r o c e d u r e , f i v e
p o t s w i l l b e f i l l e d .

( d ) K n o c k O u t a n d B l e n d w i t h N e w P o t t i n g S o i l - S i m u l a t e
a c o n s u m e r w h o w i l l b l e n d o l d w i t h n e w p o t t i n g s o i l . R a p
p o t o n w o r k b e n c h b y h a n d a n d b r e a k u p t h e l u m p o f s o i l t o
make i t s i m i l a r t o i t s o r i g i n a l f r e e - f l o w i n g c o n d i t i o n .
R e p e a t p r o c e d u r e f i v e t i m e s . O b t a i n a d d i t i o n a l p o t t i n g s o i l
t o m a t c h t h e v o l u m e o f t h e d r i e d s o i l . P l a c e n e w s o i l o n
t o p - o f t h e o l d s o i l ' a n d m i x t o g e t h e r b y h a n d . U s e t h i s m i x
t o f i l l ' p o t s . D u r i n g t h i s 1 5 m i n u t e t e s t p r o c e d u r e , 1 0 p o t s
a r e f i l l e d .
2 . C o n s u m e r U s e o f R e d i - E a r t h ( R ) P o t t i n g S o i l ^ '

( a ) S a m e p r o c e d u r e a s 1 ( a ) , e x c e p t . " sub s t i t u t e p r e m i x e d
R e d i - e a r t h f o r T e r r a - L i t e V e r m i c u l i t e a s t h e s o i l m e d i u m .

( b ) S a m e p r o c e d u r e a s 1 ( b ) .
(c) S a m e p r o c e d u r e a s 1 ( c ) .
( d ) S a m e p r o c e d u r e a s 1 ( d ) .

B , Consumer U s e o f L i g h t w e i g h t F e r t i l i z e r
1. G e n e r a l

A f i v e b u i l d i n g a p a r t m e n t c o m p l e x w a s s e l e c t e d a s t h e
t e s t s i t e . W i t h over 100,000 s q . f t . o f g r a s s a r e a , t h e
s i t e a l l o w e d a i r s a m p l i n g w h i l e f e r t i l i z i n g over a n e x t e n d e d
p e r i o d o f t i m e .



T h e t e s t s w e r e c o n d u c t e d w i t h t w o p e o p l e : o n e f i l l i n g
t h e s p r e a d e r h o p p e r a n d f e r t i l i z i n g , a n d t h e o t h e r m a i n t a i n i n g
l o g s h e e t s , t i m e a n d p u m p c a l i b r a t i o n s .
2 . A p p l i c a t i o n o f L i g h t w e i g h t L a w n F e r t i l i z e r

x ,T w o s a m p l i n g p u m p s w i t h f i l t e r c a s s e t t e s l o c a t e d i n t h e
l e f t a n d r i g h t b r e a t h i n g zone s were worn b y t h e a p p l i c a t o r
d u r i n g t h e s a m p l i n g / f e r t i l i z i n g p e r i o d . T h e a p p l i c a t o r
f i l l e d t h e s p r e a d e r h o p p e r t o w i t h i n 2 " o f t h e t o p a n d
r e f i l l e d when t h e h o p p e r w a s a p p r o x i m a t e l y 3 / A t h s e m p t y .
U s i n g a n e w M o d e l 3 5 S c o t t s s p r e a d e r w i t h g u i d e m a r k e r s , t h e
a p p l i c a t o r s p r e a d t h i r t e e n ( 1 3 ) b a g s o f l a w n f e r t i l i z e r a t
t h e n o r m a l c o v e r a g e a p p l i c a t i o n r a t e ( 5 0 0 0 f t ^ / b a g ) .
C . C o n s u m e r I n s t a l l a t i o n o f V e r m i c u l i t e A t t i c I n s u l a t i o n ^

1. G e n e r a l
V e r m i c u l i t e A t t i c I n s u l a t i o n i s g e n e r a l l y p u r c h a s e d i n

q u a n t i t i e s o f 1 0 - 1 0 0 ' b a g s p e r home t o " r e t r o f i t " o r "add
t o " e x i s t i n g i n s u l a t i o n i n a n e x i s t i n g home. S e l d o m i s
v e r m i c u l i t e A t t i c I n s u l a t i o n i n s t a l l e d i n n e w c o n s t r u c t i o n .
T o d e t e r m i n e c o n s u m e r e x p o s u r e t o t r e m o l i t e f i b e r s , t h e
f o l l o w i n g s e r i e s o f t e s t s b y home owners w a s i n t e n d e d t o
i n d i c a t e a c t u a l e x p o s u r e s u n d e r a v a r i e t y o f c o n d i t i o n s .
2 . A r e a E n g i n e e r i n g S a m p l e s

E n g i n e e r i n g s a m p l e s were t a k e n a s f o l l o w s :
( a ) P r i o r t o i n s t a l l i n g v e r m i c u l i t e A t t i c I n s u l a t i o n ,

m o n i t o r a t t i c s p a c e f o r 5 - 6 hour s . ' .
( b ) A p p r o x i m a t e l y t w o m o n t h s a f t e r i n s t a l l i n g i n s u l a t i o n ,

m o n i t o r a t t i c s p a c e f o r 5 - 6 hour s .



3 . P o u r i n g / L e v e l i n g V e r m i c u l i t e A t t i c I n s u l a t i o n i n a H o m e
E a c h t e s t home u t i l i z e d 4 0 - 7 0 b a g s ( 3 c u b i c f e e t

e a c h ) o f v e r m i c u l i t e A t t i c I n s u l a t i o n . T h e i n s t a l l e r w a s
m o n i t o r e d d u r i n g t h e p l a c e m e n t o f i n s u l a t i o " n .

I n i t i a l l y , p l a c e 1 5 - 2 0 b a g s i n t h e a t t i c . T h e
i n s t a l l e r p o u r e d a l l ' b a g s a n d ' l e v e l e d i n s u l a t i o n w i t h a
w o o d e n hand s c r e ed o r o n e w i t h a h a n d l e t o p u s h i n s u l a t i o n
b a c k i n t o r o o f e a v e s . A d d i t i o n a l b a g s were b r o u g h t t o t h e
a t t i c i n l o t s o f 1 5 - 2 0 b a g s a s r e q u i r e d .

N O T E S :
( a ) T e r r a - L i t e v e r m i c u l i t e i s c o m p o s e d o f e x p a n d e d # 3v e r m i c u l i t e o r e f r o m e i t h e r L i b b y , M o n t a n a o r E n o r e e , S o u t hC a r o l i n a .
( b ) R e d i - E a r t h i s a p o t t i n g s o i l c o n s i s t i n g o f am i x t u r e o f 50Z p e a t moss and 50% e x p a n d e d #3 v e r m i c u l i t e o r ef r o m e i t h e r L i b b y , M o n t a n a o r E n o r e e , S o u t h C a r o l i n a w i t hp l a n t n u t r i e n t s a d d e d .
( c ) L i g h t w e i g h t f e r t i l i z e r u t i l i z e s e x p a n d e d £ 4 v e r m i c u -

l i t e o r e f r o m e i t h e r L i b b y , M o n t a n a o r E n o r e e , S o u t h C a r o l i n a
( d ) A t t i c I n s u l a t i o n i s c o m p o s e d o f e x p a n d e d # 1 o r » 2v e r m i c u l i t e o r e a v a i l a b l e o n l y f r o m L i b b y , M o n t a n a .
( e ) Pool C u s h i o n w h i c h w a s n o t t e s t e d u t i l i z e s e x p a n d e d# 3 v e r m i c u l i t e o r e f r o m e i t h e r L i b b y , M o n t a n a o r E n o r e e , .S o u t h C a r o l i n a .
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I I . R E S U L T S ( S e e ' ' o t e D

A. HORTI CULTURAL .^ODUCTS ( s e e ^ N o t e 2) ^
1. Consumer Use <vf T e r r a - L i t e V e r m i c u l i t e

( a ) M i x a n d F i f f * P o t s

(b) K n o c k Out **™3 D i s p o s a l
(c) K n o c k Out -
(d) Knock Out ..

2 Consumer Use

Reuse

Blend

Red i -Earth
( a ) M i x a n d F i l ± P o t s

(b) Knock Out
(c) K n o c k Out
(d) K n o c k Out

B . L I G H T W E I G H T

D i s p o s a l
Reuse

Blend

1 . A p p l i c a t i o n o f ' . U f i h t w e i f i h t F e r t i l i z e rW i t h Mont>"a d e r i v e d v e n n i c u l i t e

P E R S O N N E L A V E .
EXPOSURE ( f / c c )

S o u t hC a r o l i n a Montana

<0.29

<0.29
<0.14

C. o f V e n n i c u l i t e A t t i c I n s u l a t i o n

<0.03

nuuie

1.

Home

F
N
S
W

E n g i n e e r i n g / A !
»

T y p eHome

C o l o n / * 1

Cape
Ranch

. Colon J -91

ea S a m p l e s

N o .
Bags

55
30
64 -

70

F i b e r C o n c e n t r a t i o n
A t t i cBefore

0.03 (see note 4)
NO TEST -
<0.01
. <0.01

( f / c c )
A f t * ^ r

<0.01
<0.01
<0.01

PERSOiWEL T W A
EXPOSURE ( f / c c )S o u t hC a r o l i n a

<0.073
<0.035
<0.035
<0.035

<0.073
<0.035
< 0 . 0 3 5 ' - -
<0.035

M o n t a n a

<0.035
<0.035
<0.035
<0.035

<0.035
<0.035
<0.035
<0.035

<0.008

<0.01

- 5 1 5 1 0 3 A 9 3



2 . I n s t a l l e r Personnel S a m p l e s
P e r s o n n e l E x p o s u r e ( f / c c )T y p e

Hccne
C o l o n i a l
Cape

*
Ranch
C o l o n i a l

N O T E S :
1 . The s y m b o l "< ( l e s s t h a n ) i n d i c a t e s no f i b e r s were

o b s e r v e d i n t h e c o u n t e d f i e l d s . A s a m e a s u r e o f t e s tp r e c i s i o n , r e s u l t s a r e r e p o r t e d t o b e l e s s t h a n t h e v a l u er e p r e s e n t e d b y o n e f i b e r i f such h a d been d e t e c t e d i n o n e o ft h e o b s e r v e d f i e l d s .
A c c o r d i n g t o N I O S H r e p o r t s , t h e l i m i t o f r e l i a b l ed e t e c t a i l i t y f o r t h i s t e s t p r o c e d u r e i s 0 . 5 f / c c e x p o s u r ea n d 0 - 1 f / c c T W A . V a l u e s b e l o w 0 . 5 f / c c e x p o s u r e a n d 0 . 1f / c c T W A a r e n o t j u d g e d a s d e t e c t a b l e .
2 . E a c h t e s t o f h o r i t c u l t u r a l p r o d u c t s w a s r e p e a t e d •u s i n g p r o d u c t s made f r o m bo th L i b b y , M o n t a n a o r e a n d E n o r e e ,S o u t h C a r o l i n a ore. T h e G r a c e v e r m i c u l i t e o r e used i n

m a k i n g A t t i c I n s u l a t i o n o r i g i n a t e s f r o m t h e L i b b y , M o n t a n an i n e a s d o e s t h e o r e p u r c h a s e d b y 0 . M . S c o t t & S o n s f o r u s ei n i t s l i g h t w e i g h t l a w n f e r t i l i z e r . - -
3 . I n a d d i t i o n t o r e s u l t s t a b u l a t e d , t w o a d d i t i o n a lt e s t s i n d i c a t e n o f i b e r s d e t e c t e d i n a t t i c s i n s u l a t e d w i t hv e r m i c u l i t e l o o s e f i l l i n o n e case s i x h o u r s a n d i n a n o t h e rcase a p p r o x i m a t e l y n ine y ear s a f t e r i n s t a l l a t i o n .

A . I n a l l home' a t t i c s t e s t e d , v e r m i c u l i t e A t t i cI n s u l a t i o n w a s a d d e d a s a r e t r o f i t i n s u l a t i o n over e x i s t i n g
? l a s s , m i n e r a l wool o r c e l l u l o s e i n s u l a t i o n . I n home " F " , aiber w a s o b s e rv ed i n t h e c o u n t e d f i e l d s p r i o r t o p o u r i n gv e r m i c u l i t e A t t i c I n s u l a t i o n . A l t h o u g h l e n g t h a n d a s p e c tr a t i o f e l l w i t h i n t h e f i b e r d e f i n i t i o n , i t i s b e l i e v e d t o b ea i r b o r n e g l a s s f i b e r f r o m e x i s t i n g i n s u l a t i o n . T h e r e w a s n ov e r m i c u l i t e A t t i c I n s u l a t i o n i n t h e a t t i c when t h i s p r e j o b
s a m p l e w a s t a k e n .
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5 . I n c a l c u l a t i n g t h e t i m e - w e i g h t e d a v e r a g e < ™ A Je x p o s u r e f o r c o n s u m e r s u s i n g A t t i c n s u l a t i o n i t i s a s s u m e d
t h a t t h e user w o u l d w o r k i n t h e a t t i c p o u r i n g A t t i c I n s u i a c i o n
for two h o u r s in one e i g h t - h o u r wark day R e s u l t s in C. 1 . .
i n d i c a t e n o f u r t h e r e x p o s u r e s a f t e r i n s t a l l a t i o n . ™ e
l i f e t i m e e x p o s u r e a n d r i s k a s s o c i a t e d w i t h t h e » ? e ° * J " ^I n s u l a t i o n i s i n f i n U e s i m a l l y s m a l l c o m p a r e d t o > ^ S ^
e x p o s u r e s s i n c e t h e o p p o r t u n i L y f o r e x p o s u r e s.r^"-^ernaP

c w i c e i n a l i f e t i m e ) C o m p a r e d t o a p e r m i t t e d i n d u s t r i a l
e x p o s u r e u p t o 2 f / c c d u r i n g each e i g h t - h o u r « ° ' k . d ^c n T o u g h o u t ' a w o r k i n g l i f e t i m e . T h e r e f o r e , c o m p a r i s o n o f '
T W A s b e t w e e n a r a r e a n d n o n r o u t i n e e x p o s u r e i n c^e^"e

f%ci t t i c i n s u l a t i o n a n d t h e O S H A i n d u s t r i a l s t a n d a r d o f 2 f / c cv a s t l y o v e r s t a t e s t h e p o t e n t i a l h a z a r d i n v o l v e d i n t h e u s e
o f A t t i c I n s u l a t i o n .
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. A 3ix''.v.-.k-.ivJ."JL
GRACE
T o : W . F . K c C o r d / A j a x
F r o m : F . W . . E a t o n *

cc: 0. M. F a v o c t t oR. M. Vl j r fng.£. S . . . H 6 o d

D i v i t i c n

Date: V-*rch 25, 1980
S u b j e c t : C o n s u m e r P r o d u c t s

I n ' m y recent f a c i l i t y survey r e p o r t s o n S t . T h o m a s a n d A j a x , commentswere made concerning e n d user e x p o s u r e t o T r e m o l i t e F i b e r s a n d C P D ' s r e s p o n s et o E P A a n d C P S C A N P R ' s . 0 . M . F a v o r i t e h a s d i s c u s s e d t h i s i s sue w i t h y o u a n dhas agreed the a c c o m p a n y i n g a t t a c h m e n t s s h o u l d be f o r w a r d e d to you as generali n f o r m a t i o n . T h e s e a t ta chment s are:
1. U s e r F i b e r E x p o s u r e2 . U s e r F i b e r E x p o s u r e
3. U s e r F i b e r E x p o s u r e
A. User F i b e r Exposure

A c t u a l a t t i c i n s t a l l a t i o n sS i m u l a t e d a t t i c , L - l u n -s c r e e d e d , unboundS i m u l a t e d a t t i c , L - l screened(14 m e s h ) unboundS i m u l a t e d a t t i c , L-l screened(14 m e s h ) bound w/0.5: CMC 90.38 q t s / c f I C P D does have
5 . C P O ' s r e s p o n s e t o E P A a n d C P S C A N P R ' s r e s p e c t i n g a s b e s t o sI n consumer p r o d u c t s .6. Consumer p r o d u c t s f i b e r expo sure - test pro toco l and r e s u l t s .

T e s t da ta has documented that there 1s no user exposure to asbestos f l b e i( t r e m o l i t e ) I n mixed h o r t i c u l t u r a l p r o d u c t s o r l i g h t w e i g h t f e r t i l i z e r c o n t a i nI n g L i b b y V e r m 1 c u 1 1 t e ( 0 . H . S c o t t T u r f B u i l d e r ) . C P D does have concern wi tha t t i c I n s u l a t i o n a s shown 1 n t h e test r e s u l t s . I n C P D ' s re sponse t o E P A a n dC P S C A N P R ' s w e have s t r e s s e d a n d w i l l c ont inue t o s tre s s t o C P O ' s a d v a n t a g e ,two p o i n t s on the f i n a l CPSC banning of consumer p a t c h i n g c o m p o u n d s and ar t i-f i c i a l e m b e r l z l n g m a t e r i a l s . T h e s e are:
1. The ban a p p l i e s only to I n t e n t i o n a l l y •• added r e s p l r a b l ef r e e f o r t a a sb e s t o s a n d does n o t ' a p p l y t o p r o d u c t s h a v i n gunavo idab l e trace amounts (contaminate s).

• 2. In the case of c o n t a m i n a n t e s , manufac turer s must takes t e p s to reduce a s b e s t o s to the maximum extent f e a s i b l e .
In po in t f 1, asbestos ( t r e m o l l t e ) in v e r m i c u l l t e is a contaminant andnot I n t e n t i o n a l l y a d d e d . In p o i n t f 2 CPD has and w i l l continue to reduce tothe maximum extent f e a s i b l e by:

1. New Libby «1112. New Rock r e j e c t i o n circuit at Hb"by - In'process3. S l o t s c r e en ing at L i b b y - Research and Deve l opment s t a g e .

concern with
as shown in the
test r e su l t s

P L A I N T I F F ' SE X H I B I T



GRACE C o n n e c t i o n

T o : U ' . F . K c C o r d / A j a x
F r o m : F . W . - E a t o n "

D a t e : M a r c h 25, 1930
S u b j e c t : Consumer P r o d u c t s

cc: 0. M. Favoti'toR. M. V i i r f n g-E. S. W6od

I n ' m y recent f a c i l i t y survey r e p o r t s o n S t . T h o m a s a n d A j a x , commentswere made concerning e n d user exposure t o T r e m o l i t e F i b e r s a n d C P D ' s r e s p o n s eto EPA and CPSC ANPR's . 0 . M. F a v o r i t e ha s d i s c u s s e d t h i s i s sue w i t h you andhas agreed the a c c o m p a n y i n g a t t a c h m e n t s s h o u l d be f o r w a r d e d to you as generali n f o r m a t i o n . T h e s e a t t a c h m e n t s are:
1. U s e r F i b e r Expo sur e2. User F i b e r E x p o s u r e
3. U s e r F i b e r Expo sur e
4. U s e r F i b e r Exposure

A c t u a l a t t i c i n s t a l l a t i o n sS i m u l a t e d a t t i c , L-l un-s c r e e d e d , unboundS i m u l a t e d a t t i c , L - l screened(14 m e s h ) unboundS i m u l a t e d a t t i c , L - l screened(14 m e s h ) bound w / 0 . 5 S CMC 90.28 q t s / c f5 . C P D ' s r e s p o n s e t o E P A a n d C P S C A N P R ' s r e s p e c t i n g a s b e s t o sin consumer p r o d u c t s .6. Consumer p r o d u c t s f i b e r e x p o s u r e - tes t pro t o c o l and r e s u l t s .
T e s t d a t a has documented that there is no user e x p o s u r e to asbe s to s f i b i( t r e m o l i t e ) i n mixed h o r t i c u l t u r a l p r o d u c t s o r l i g h t we igh t f e r t i l i z e r - c o n t a i n 'ing Libby' V e r m i c u l i t e (0. M. S c o t t T u r f B u i l d e r ) . CPO does have concern withat t i c i n s u l a t i o n a s shown in the test r e su l t s . In CPD's r e s p o n s e t o EPA andC P S C A N P R ' s w e have s tre s sed a n d w i l l cont inue t o s tre s s t o C P D ' s a d v a n t a g e ,two p o i n t s on the f i n a l CPSC banning of consumer p a t c h i n g compounds and arti-f i c i a l e m b e r i z i n g m a t e r i a l s . T h e s e are:

1. The ban a p p l i e s only to i n t e n t i o n a l l y - a d d e d r e s p i r a b l ef r e e f o r i n asbestos and does not" a p p l y to p r o d u c t s h a v i n gu n a v o i d a b l e trace amounts ( c o n t a m i n a t e s ) .
2. In the case of c o n t a m i n a n t e s , manufac turer s must takes t e p s to reduce asbe s to s to the maximum extent f e a s i b l e .

In po in t I 1* asbestos ( t r e m o l i t e ) in v e r m i c u l i t e is a contaminant andnot i n t e n t i o n a l l y added . In point t Z CPO has and w i l l continue to reduce tothe maximum extent f e a s i b l e by:
1. New Libby ai l l2. New Rock r e j e c t i o n circuit at Lib'by - in process3. S l o t screening at L i b b y - Research and Deve lopment s t age .
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\
4 . S c r e e n a l l consumer, i n d u s t r i a l e n d h o r t i c u l t u r a le x p a n d e d p r o d u c t s .5. Bind a l l L-l £ 2 a t t i c i n s u l a t i o n .

Reduced rock c on t en t in c onc en tra t e p r o p e r s toner a d j u s t m e n t and p r o d u c ts c r e en ing to reduce u n e x p a n d a b l e / h e a v y p a r t i c l e s are the m a j o r c o n t r i b u t o r s toreduced user f i b e r e x p o s u r e t o t r e m o l i t e f i b e r s . B i n d i n g o f a t t i c i n s u l a t i o nshows sone f u r t h e r f i b e r , r e d u c t i o n but its b i g g e s t asset is to act as a d u s ts u p p r e s s a n t . Proces s E n g i n e e r i n g a n d Research a r e c o n t i n u i n g b i n d e r e f f o r t sbut I see l i t t l e l i g h t at the end of t h i s tunnel d u r i n g the next 12 m o n t h s .
masonry If I can p r o v i d e you wi th any a d d i t i o n a l test d a t a such as M o n o k o t e ,f i l l etc.. p l e a s e a d v i s e .

F . W . Ea ton

F W E / g m
E n c l o s u r e s
bcc: B i l l S i n a c o r e / W . C h i c a g o



p o u n d e d . W h e n i n s u l a t i o n d e c o m p o s e s , ab sorbs moi s ture ,becomes i n f e s t e d w i t h vermin, or lo s e s i t s i n s u l a t i n ge f f i c i e n c y a f t e r i t i s i n s t a l l e d , i t may have to b e removeda n d r e p l a c e d . T h a t means c l e a n i n g o u t a l l t h e o l di n s u l a t i o n , p u t t i n g i n n e w i n s u l a t i o n , a n d r e p a i r i n g t h ew a l l s or c e i l i n g s . It means a l o t o f t r o u b l e and expense .
The o n l y way to be sure that thi s w i l l not h a p p e n toyou is to s e l e c t an i n s u l a t i o n of proved permanence.S e l e c t Z o n o l i t e I n s u l a t i o n . T h r o u g h rigorous t e s t ing

and e x t e n s i v e u sag e over many years, Z o n o l i t e hasproved t h a t i t f u l f i l l s c o m p l e t e l y a l l o f t h e f o l l o w i n g
r e q u i r e m e n t s f o r good i n s u l a t i o n . N o o th er known m a -
t e r i a l can .equal such a r e c ord .

Vf 1. Dual I n s u l a t i o n V a l u e . . . I z u u U t n bo th by in nVcdl c on s t ru c t i on ind i t s g l i t t e r i n g , r e f l e c t i v e s u r f i c r i .
2. U n i f o r m T a m p e r - P r o o f Dens i ty . . . Sirne d e n s i t y

i n s t a l l e d in the home as when it l eave s the f a c t o r y .
3. C o m p l e t e Fil l . . . Fil l s w a l l j s o l i d l y leaving no voids.

Do« not " b i l l - u p " on rouch o b s t r u c t i o n s , nai'.s,
wires, or p i p e s . Cannot be "8u5cd up."4. L i g h t in W e i g h t ... A bag can be h a n d l e d eas i ly. A
3-ir.ch l a y e r o f Z o n o l i r c adds o n l y 1 ^ p o u n d s per
iquare f o o t o f c c i l i n t j .5. E a s y to I n s t a l l .' . . No need for misk, g love s , or sp<x:.-.i
e q u i p m e n t . I t fours e a s i l y a n d c l e a n l y . T h e aver
hurce can be i n s u l a t e d in j u s t a few houra.

6. C h e m i c a l l y I n e r t . . . C o n t a i n s no harmfu l chemicals.
W i l l not d i i i m e x r a t e nor d e t e r i o r a t e . W i l l not cor-
rcde any m a t e r i a l . W i l l not s tain wail or p l a s t e r . Is
p r a c t i c a l l y m o i s t u r e - p r o o f .7. F i r e - p r o o f . . . Not m e r e l y f i r e " j c i i s r a n t . " It m e l t s a t
a b o u t 2400° F a h r e n i i e i r .8. V e r m i n - p r o o f . . . . M i c ; . ra t s , insect larvae , or t e r m i t e s
w i l l no t a t t a c k i t .9 . R o t - p r o o f . . . W i l l not d e c o m p o s e nor g i v e o f f odors.
It i s a 100% m i n e r a l m a t e r i a l .

10. N a t u r a l l y P e r m a n e n t . . . The perrnar.ence of Zono-
•"•"i -̂ l i t e i s no t d e p e n d e n t u p o n s y n t h e t i c t r e a t m e n t s . l a

i n h e r e n t p e r m a n e n c e means e f f . c i c : : : i n s u l a t i o n l o r
your home f o r e v e r .

?«£$!£•

•*|-T T O U A X E B U I L D I N G A H O M E , d o n ' t tike chances
J J_^ w i t h j u s t " insulation." Be tuie o f p e r m a n e n t ,e f f i c i e n t p e r f o r m a n c e . S d c c i Z o n o l i t e , t h e mate-r i a l t h a t f u l f i l l s a l l t h e r equ i r emen t s f o r good i n s u l a t i o n .

I f your p r e s e n t home i s n o t i n s u l a t e d , d o n ' t shivert h r o u g h another w in i cr nor swel ier l i r ough ano thersummer. L e t your pr e s en t wwed f u e l d o l l a n p a y f o ra c o m p l e t e Z o n o l i t e i n s t a l l a t i o n . .. now I
W h y n o t t a l k t o your lumber dealer t o d a y ? H e ' l l b eg l a d to l e l l you al l about i t .

"No need^ormaii
. . . I t p o u r s . . . c l e a n l y
. . . C o n t a i n s no
h a r m f u l chemical s .
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T H E S T O R Y o f h o w roastpork was di scovered? Back in An-cient China, a c cord ing to thel e g e n d , some f e l l o w ' s p i g p e n burned t othe ground, and al l hi s p i g s with i t . A f t e rthe f i r e he a c c i d e n t a l l y stuck his f i n g e rinto one of the s immering animals. J a m -ming the smarting f i n g e r in t o hi s mouth,he was d e l i g h t e d with the ta s t e he f o u n dthere. T h a t gave him an idea. He spreadthe word, and soon his neighbors formi l e s around were burn ing down t h e i rp i g pens.

And so roast pork was d i s c o v e r e d !
J u s t a few years ago a d i s covery e q u a l l yi m p o r t a n t was made in much the sameway. A group of engineers were s e ek ingmineral d e p o s i t s in the mountains nearLibby , Montana. One day one of the men



r

a c c i d e n t a l l y h ea t ed what looked like ordinary mica. Tohis amazement the ore e x p a n d e d to several rimes itsor ig inal size and changed its color as he watched.
A l t h o u g h these engineers didn't know it, on that daythey di scovered Z o n o l i t e — a material which now is usedin a thousand ways the world over. T o d a y Zonoliteis known as "The Modern Mirac l e of Insulation."
For six hundred m i l l i o n years the mica-like ore fromwhich Z o n o i i t e is made has lain on' Mount Zonol i t ec o m p l e t e l y u n p r o t e c t e d , p e r f e c t prey for the destruc-tive f o r c e s of rime and weather. Rain has drenchedit; winter cold has ch i l l ed it; f or e s t f i r e s have ragedaround it; summer sun has blazed down upon it; yet ithas stood all these te s t s without deterioration.

Who knows what prehi s tor ic monsters wandered overMount Zono i i t e , how many ba t t l e s were f o u g h t or howmany generations of trees grew and died in that spotb e f o r e a curious engineer a c c i d e n t a l l y discovered mesecret of Zono i i t e?
In the romantic story of Z o n o l i t e there is a clear cut,u n i m p e a c h a b l e record of natural permanence that noo th er i n s u l a t i o n has been able to equal.



H£ METHOD OF CONVERTING the micaceous ore thais dug from the earth at Mount Z o n o l i t e into thel i g h t w e i g h t , a i r - f i l l e d granular subs tance tha t i sZ o n o l i t e I n s u l a t i o n has changed very l i t t l e f r o m thef i r s t . It is a process of heating, n o t h i n g more. Eachf l a k e of ore consists of about one m i l l i o n l a m i n a t i o n sper inch. T r a p p e d between each layer there is a minute

amount of water. When,the ore is s u b j e c t e d to at e m p e r a t u r e o f about2000° F a h r e n h e i t , t h i swater turns into a gas, ex-p l o d e s the ore and expands it twelve to f i f t e e n timesits original size, producing countless tiny dead airspaces in each granule. In the e x p l o d i n g process thecolor of the ore changes to a g l i t t e r i n g go lden browngiving the e xpanded granules of i n s u l a t i o n br ight , shinys u r f a c e s which have high heat r e f l e c t i v i t y . T h i s r e f l e c -tive qual i ty p l u s the dead air cell entrapment makesZ o n o l i t e the only material having a dual i n s u l a t i n gvalue. *It in su la t e s e f f i c i e n t l y f rom sub-zero to 2000° F.



c r

If the engineers who discovered Z o n o l i t e could havelooked j u s t twenty years into the f u t u r e they would haveseen ore f r o m Mount Z o n o l i t e t rav e l l ing by land andwater to Burma, I n d i a , Aus t ra l i a , Malaya, EnglandC a n a d a and S o u t h America. T h e y would have seen avast network of more than f i f ty Z o n o l i t e manufactur-ing p l a n t s , thirteen of them in fore ign countries. Theywould have seen thousands ofhomes, o f f i c e b u i l d i n g s , andfac t or i e s made comfortable-warmer in winter, cooler insummer—by Zonol i t e Granu-

OCCAM

lar Fil l I n s u l a t i o n . T h e y would have seen Zonoli teI n s u l a t i n g Bricks p r o t e c t i n g the walls of gigantic fur-naces, Z o n o l i t e in the w a l l s of great cold storage p l a n t s ,Z o n o l i t e A i l - P u r p o s e P l a s t e r p rov id ing better wallsf o r countless bu i ld ing s , Z o n o l i t e Lightweight Concreteon the r o o f s of some of the largest bu i ld ing s in theworld. T h e y would have t h r i l l e d to see how r a p i d l y newuses are being f o u n d for that s i m p l e ore that waitedsix hundred m i l l i o n years to reveal its great secret.



N S U L A T I O N I S N O W A C C E P T E Das an essential part of everyb u i l d i n g . H o m e owners, aswell as architec t s and b u i l d e r s ,know that it is f a l s e economy to tryto get a long without it. In a recentnat ionwide survey the r e sponden t swere asked to rank in the order ofimportance to them the reasonswhy they might insulate theirhomes. More p e o p l e gave "be-cause in su la t i on makes homeswarmer in winter," than any otherreason. C l o s e behind were "be-cause it lowers f u e l b i l l s ," and"because it makes homes cooler in the summer." In-s u l a t i o n w i l l do al l these things. An e f f i c i e n t i n s u l a t i o nwill pay for i t s e l f in actual f u e l savings within one tothree years.
T h e r e are several materials on the market t o d a ywhich, if p r o p e r l y in s ta l l ed , will do an e f f i c i e n t job ofi n s u l a t i n g for a time. In choosing an i n s u l a t i o n it ise x t r e m e l y i m p o r t a n t to inve s t iga t e two th ing s:
/. "Does this insulation automatically assume the

correct insulating density when it is installed?"
2. "Will it stay forever at maximum efficiency •with-

out settlement, rot or disintegration?"
The e f f i c i e n c y of Z o n o l i t e i s not d e p e n d e n t upon thechance that it may be i n s t a l l e d at the correct density.It cannot be s tretched too thin nor compressed too t ight.You know what you are ge t t ing with Zonoli te . Thel ong l i f e o f Z o n o l i t e i s not d e p e n d e n t upon f a n c ytreatments. It is 100% mineral and na tura l ly perma-nent You get l a s t i n g , u n i f o r m i n s u l a t i o n with Z o n o l i t e .

D o n ' t make t h e mistake o f buying j u s t "insulation."I n s u l a t i o n is a sound investment in comfor t , hea l th ,money; but poor i n s u l a t i o n is a bad investment com-
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p o u n d e d . W h e n i n s u l a t i o n decompose s , absorbs moisture,becomes i n f e s t e d with vermin, or loses its i n s u l a t i n ge f f i c i e n c y a f t e r it is i n s t a l l e d , it may have to be removedand r ep la c ed . T h a t means cleaning out all the oldinsulat ion, p u t t i n g in new insulation, and repairing thew a l l s or ce i l ings . It means a lot of trouble and expense.
The only way to be sure that this will not h a p p e n toyou is to select an insulat ion of proved "permanence.S e l e c t Z o n p l i t e I n s u l a t i o n . Through rigorous test ingand extensive usage over many years, Z o n o l i t e hasproved that i t f u l f i l l s c o m p l e t e l y a l l o f t h e f o l l o w i n grequirements for good insu la t ion. No other known ma-terial can .equal such a record.

1. Dual I n s u l a t i o n Value . , . Insulates both by its aircell construction and its gl i t tering, re f l e c t ive surfaces.2. U n i f o r m T a m p e r - P r o o f Density . . . Same dens i tyin s ta l l ed in the home as when it leaves die factory.3. C o m p l e t e Fill . . . Fills walls so l idly leaving no voids.Does not "ball-up" on rough obstructions, nails,wires, or p ip e s . Cannot be "fluffed up."4. Light in Weight . . . A bag can be handled easily. A3-inch layer of Z o n o l i t e adds only \Y» pounds per
square f o o t of ceiling.5. Easy to I n s t a l l ... No need for mask, gloves, or speci.ilequipment. It pours easily and cleanly. The averagehome can be insulated in jus t a few hours.6. Chemical ly Inert . . . Contains no harmful chemicals.Will not d i s in t egra t e nor deteriorate. W i l l not cor-rode any material. Wil l not stain wall or plaster. Isprac t i ca l ly moi s ture-proo f .7. F i r e - p r o o f . . . Not merely f i r e "resistant." It melts atabout 2400° F a h r e n h e i t .8. V e r m i n - p r o o f . . . Mice, rats, insect larvae, or termiteswill not attack it.9. Rot-proof . . . W i l l not decompose nor give off odors.It is a 100% mineral material.10. N a t u r a l l y Permanent . . . The permanence of Zono-l i t e i s not d e p e n d e n t upon synthetic treatments. Its
inherent permanence means e f f i c i e n t insulat ion for
your home forever.



X F YOU ARE BUILDING A HOME, don't take chanceswith j u s t "insulation." Be sure of permanent,e f f i c i e n t per formance. Selec t Zonol i t e , the mate-rial that fulf i l l s al l the requirements for good insulation.
If your present home i s not insulated, don't shiverthrough another winter nor swelter through anothersummer. Let your present wasted f u e l dollars pay fora c o m p l e t e Z o n o l i t e i n s t a l l a t i o n . . . now I

Why not ta lk to your lumber dealer today? He'll beg l a d to tel l you all about it.



Save on f u e l ,add c omfor t
Z O N O L I T E

V e r m l c u l l t e
t n s u l a t l n z F i l l

Easiest of ill to i n s t a l l .j u s t p o u r i t , l ev e l i t ,lt.45

J u s t pour
it, level i t ,
leave it!

«>•

1 7 s q . l L 3 ' t h l c X

L - V - 8 , F o

Z O N O L I T E I N S U L A T I N G F I L L
Z o n o l i t e I n s u l a t i n g F i l l i s used

to i n s u l a t e and s o u n d - d e a d e n
s i d e - w a l l s and c e i l i n g s of allt y p e s o f b u i l d i n g s . Z o n o l i t e F i l l
has one of the best i n s u l a t i o n
f a c t o r s of any i n s u l a t i o n on the
market ("K" f a c t o r .28 B.t.u.).

Z o n o l i t e I n s u l a t i n g F i l l comes
in 4 cu. ft. bags which weigh
about 23 I b s . No special in s ta l la-
t ion equ ipment is needed. Zono-

l i t e Fill i s poured f r o m the bag, like popcorn. It f l o w s
r e a d i l y around p i p e s , wiring, etc., to make a c o m p l e t e ,
u n i f o r m f i l l without tamping , cu t t ing , or nailing.

Z o n o l i t e I n s u l a t i n g Fill i s a non-conductor of elec-
tr i c i ty and can be s a f e l y ins tal l ed over or around
e l e c t r i ca l wiring. It is rot-proof and does not p e r m i t j
t u n n e l i n g or nesting by rodents. It does not attractvermin or termites . It is s a f e to h a n d l e because it is
non- i rr i t a t ing to ^ae skin.ar.ii lungs.

It i s s a f e to
h a n d l e
because it is
non- irr i ta t ing
to the skin
and lungs.

E X H I B I T



Save on f u e l ,
add c o m f o r t

P i J i l

Z O N O L I T EV e r m i c u l l t eI n s u l a t i n g F i l l
Eas i e s t o f a l l t o i n s t a l l .J u s l p o u r i t . l e v e l i t ,l eave i t !
•51.45

covert „17 sq. ft. 3' t h i c k

Z O N O L I T EG l a s s F i b e r H o m eI n s u l a t i o n
S u p e r - e f f i c i e n t . . . 3t h i c k n e s s e s f o ? everyi n s u l a t i n g need.

per M
Z O N O L I T E . ,I'.ssanry rillI n : a l 5 l . ' c n

O o t l i j s i n s a l i U - v z l a e

J . N E I L S
LUMBER CO.

e will be closed Veteran's'
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t ^ j o cnev. > t-dQor H a r d t o p S e
V-8 T u r b o - I i d e , Power S t e e r i n g a nd Brake

er' $1895.00
1958 F o r d F a i r l a n e 500

Four-door H a r d t o p , V-8, F o r d o m a t i c , Powering and Brakes, Radio, H e a t e r , Low Milea-e$1795.00
1957 F o r d S t a t i o n W a g o n

V-8, F o r d o m a t i c , Radio , H e a t e r . '•
$1450.00

1 957 Chev. W a g o n
V-8, S t r a i g h t S t i c k , Ifc id io , Heater, Good KU n d e r c o a t e d . . • ,$1695.00

1 956 Bii i ck S p e c i a l .
4-door H a r d t o p , Poweir Ste er ing , Brakes ancHeater , V-8 Motor, Brand New D y n a f l o w$1350.00

Each Car \Vai-rqnteed in W r i r i f
A l l Cqr^ir i t er izedi
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HOW TO DO IT
I n s t a l l i n g A l l F o r m s o f Z o n o l i t e * I n s u l a t i o n s

I N S U L . -. " I ' O • ,"\
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JL HIS bookle t i s d e s igned to s u p p l y "How To DoI t " i n f o r m a t i o n f o r i n s t a l l i n g a l l f orms o f Z o n o l i t ebrand vermiculi te . For more technical informa-tion or h e l p with special problems, write our Engi-
neering Department.

Zonol i t e brand of expanded vermiculi te is one ofthe mica minerals. It is f i r e p r o o f , r o t - p r o o f , per-manent, and a good in su la tor against heat and c o l d .Zonoli te Insu la t i on s are marketed through lumberand bu i ld ing material dealers.

I N D E X
PageAcous t i ca l Pla s t i c ................................. 6

A t t i c V e n t i l a t i o n .................................. 2
Cold Storage

I n s u l a t i o n .................................... 12F l o o r s — F i l l ................................... 12
F l o o r s — C o n c r e t e .............................. 9Concrete
Curing ....................................... 8
F l o o r s — A n i m a l S h e l t e r s ...................... 9F l o o r s — G r a d e Level and Radiant H e a t . . . . . . . . . . 9in Masonry Walls............................. 11
M i l k T a n k s .................................. 11
Mixes and Properties.......................... 7
M i x i n g Directions ............................ 7Roof Decks .................................. 10
Roof I n s u l a t i o n (Concrete)... . . . . . . . . . . . . . . . . . . 10I n s u l a t i n g F i l l
S i d e - w a l l s and Ceilings................... 1, 2, and 3
Animal S h e l t e r s .............................. 3Balloon C o n s t r u c t i o n .......................... 2

I n s u l a t i n g P l a s t i c .................................. 11Plaster........................................4 and 5
Plas t er F i n i s h .................................... 5
R o o f i n g — B u i l t - u p ................................. 10
S o u n d - D e a d e n i n g ................................. 3Vapor Barriers

Cold S t o r a g e .................................. 12Other T h a n C o l d Storage....................... 2

P R E F A C E
The d e s i g n data, me thod s , and s p e c i f i c a t i o n s for the useof the p r o d u c t s o u t l i n e d in this manual are the re sul t ofl abora t ory research and f i e l d tes t s made under actual serv-ice c ond i t i on s . No a t t e m p t is made in this manual to covereach and every s p e c i f i c use to which the Zonol i t e produc t sdescribed in the manual may be adapted. T h i s is due to themany f a c t o r s which enter into the f i e l d of b u i l d i n g con-s truct ion and engineer ing, such as weather c o n d i t i o n s ,de s ign, e q u i p m e n t , s tandards of labor, steel, cement, andother materials used in combination with, or as accessoryto, Z o n o l i t e p roduc t s . Because of such f a c t o r s , Z o n o l i t eC o m p a n y does not warrant e x p r e s s l y or i m p l i e d l y the

use of the material s described in this manual, or theresult s that may be obtained f r o m the use of s p e c i f i c a t i o n s ,design data, and m e t h o d s herein ou t l in ed . Due to thevariable condi t ions which may be encountered on any par-ticular j o b , and the d i f f e r e n t re sul t s that may be ob-tained f r o m the use of other material s used in combina-tion with, or accessory to, the Z o n o l i t e p r o d u c t s l i s t e dherein, it is our intent in the p u b l i c a t i o n of the s p e c i f i c a -tions, me thod s , and de s ign data contained herein to f u r -nish a guide only for architect s , engineers, contractors,plas terers , and fabr i ca tor s in a d a p t i n g Z o n o l i t e p roduc t sto the ir par t i cu lar requirements.

Z O N O L I T E Brand V e r m i c u l i t e
i •Sold by Lumber and Building Material Dealers Everywhere

Co. F o r m X O - 2 3-54



Z O N O L I T E I N S U L A T I N G F I L L
Zonol i t e I n s u l a t i n g Fill i s used

to i n s u l a t e and sound - deaden
s i d e - w a l l s and c e i l ing s of alltype s o f bu i ld ing s . Z o n o l i t e F i l lhas one of the best insu la t ion
f a c t o r s of any insu la t ion on themarket ("K" f a c t o r .28 B.t.u.).

Z o n o l i t e I n s u l a t i n g Fil l comes
in 4 cu. ft. bags which weigh
about 23 Ibs. No special in s ta l la-tion equipment is needed. Zono-l i t e Fil l i s poured f r o m the bag, l ike popcorn. It f l o w sr e a d i l y around p i p e s , wiring, etc., to make a comple t e ,u n i f o r m f i l l without t amping , cu t t ing, or nailing.

Z o n o l i t e I n s u l a t i n g Fill is a non-conductor of elec-t r i c i ty and can be s a f e l y instal led over or arounde lec trical wiring. It is rot-proof and does not permittunnel ing or nest ing by rodents. It does not attractvermin or termites. It is s a f e to handle because it isnon-irritating to the skin and lungs.

Zonol i t e Insu la t ing Fill is a natural mineral thatwill not draw moisture f r om the atmosphere. In theevent of a roof leak, water will be r e a d i l y p i cked upby the Z o n o l i t e , and held until condi t ions are right
for it to dry.

The approx imat e coverage of Z o n o l i t e I n s u l a t i n g
Fill is as f o l l o w s :

Thickness in Inches 2"Coverage per bag in sq. ft.
based upon j o i s t s spaced 16"on center ................ 26

3" 3K"

17 14

4"

13

5%"

9
A thickness of 3%". with a minimum of 3", is rec-ommended. Insu la t i on is in s ta l l ed for two reasons:to keep out summer heat, and to keep heat within thebuilding in winter. Both purpose s are served bet terwith thick insulation. The low cost of Z o n o l i t e makespossible this greater thickness for es sentially the

same cost as the 1" or 2" recommended by manufac-turers of higher-priced materials.

I N S T A L L I N G Z O N O L I T E I N S U L A T I N G F I L L
S i d e - w a l l s : Check att ic tosee if Z o n o l i t e can be poured

into s i d e - w a l l s d i r e c t l y f r o mattic . If w a l l s are open (bal-loon cons truc t ion), drop a
weight on a l ine into eachstud space, to determine
where f i r e - s t o p s or headerswould prevent the Zono l i t e
f r o m going clear to thef o u n d a t i o n . A f t e r these are
located, pour Z o n o l i t e intoside-walls.

construction is such
a p l a t e at the ce i l ingI f

thatl ine blocks o f f t h e s ide-wal l ,it may be p o s s i b l e to bore a
IVz" hole through this p la t ebetween each s tudd ingspace. Check wall for f ire-
s t op s and headers with aweight on a line. Pour Zono-l i t e I n s u l a t i n g Fill over the holes which have been
bored, a l l owing it to run into side-walls until wall s
are c o m p l e t e l y f i l l e d . T h i s e l iminate s the necessity of
removing siding f r om the outside, except below win-
dows and where f i r e - s t o p s occur, p a r t i c u l a r l y im-
portant in stucco or brick-veneer construction. " •

If Z o n o l i t e cannot be ins tal led f r o m - a t t i c , entry-
can be e f f e c t e d f r o m outside. Remove a row of siding,-"

A p p r o x i m a t e Number o f S a g s o f Zonol i t e to Cover F l a t C e i l i n g s
to F u l l Depth of 2" x 4"

Ft.
18'

20'
22'
24'
26'
28'
30'
32'
34'
36'
38'
40'

18'
23
25
28
30
32
35
37
40
42
45
47
50

20'
25
28

' 31
33
36
38
41
44
47
50
53
55

22' 24'
28 30
31 33
33 ' 37
37 40
39 43
43 47
46 50
49 53
62 57
55 60
58 64
61 67

26' 2T 30'
32 35 37
36 38 41
39 43 46
43 47 50
47 50 64
50 54 68
54 68 62
57 62 66
61 66 70
64 70 75
68 74 79
72 78 83

32' 34'
4U 42
44 47
49 52
53 57
57 61
62 66
66 70
70 75
75 80
80 84

• 84 89
88 94

J o i s t s 16"
36' 38'
46 47
50 53
55 58
60 64
64 68
70 74
75 79
80 84
84 89
89 95
95 100

100 105

O.C.
40'
50
55
61
67
72
78
83
88
94

100
105
110

42'
52
58
64
70
76
82
87
93
99

105
110
116

44'
55
61
67
73
79
85
91
97

104
110
116
121

To f i n d number of bags for other than 3 %" thickness, m u l t i p l y number
in tab l e

46'
57
64
70
76
83
89
95

102
108
115
121
127

48' 50'
60 62
66 69
73 76
80 83
86 90
93 97
99 102

106 110
113 117
120 125
126 131
133 138

of bus thown
by f o l l o w i n g f a c t o r s :

For 3"
For 4"
For 5%"

M u l t i p l y
M u l t i p l y
M u l t i p l y

by .83
by 1.1
by 1.55

and sheathing at ceil ing l ine all around the b u i l d i n g .
Drop a weight on a line into each expo s ed s t u d d i n g
space to determine locat ion of f i r e - s t o p s and headers.
Pour Z o n o l i t e d ir e c t ly f r om bag into wall s . A s i m p l e ,
home-made trough f a c i l i t a t e s pouring Z o n o l i t e and
eliminates s p i l l i n g . To insure a c o m p l e t e f i l l below
plas t er clinches and other obs truct ions, vibrate wall
s l i gh t ly with a rubber mallet or short 2 by 4 as

uolite is poured in. - *• y.ZgnoEte is pou
• ' . ' <̂%i£. ;•*£•«> Page 1



Z o n o l i t e I n s u l a t i n g F i l l ( C o n t i n u e d )

I n i t i l i i n r Zeno l i t * Fi l l tolow window

It i s i m p o r t a n t that w a l l s be c o m p l e t e l y f i l l ed to
top. In some cases, this can be done by tack ing b u i l d -
ing paper to the exposed portion of the studs, allow-
ing top edge of p a p e r to f l a r e . Pour Z o n o l i t e behind
thi s p a p e r , and press p a p e r and in su la t i on into p l a c e .
R e p l a c e s h e a t h i n g and s id ing. If this method is not
p o s s i b l e , due to an over-hanging eave, top por t ion of
w a l l s can be f i l l e d by hand-packing f i b r e insulat ion.

It is impor tant to insulate below windows and f i r e-
s t o p s l o ca t ed as ou t l ined previous ly. Procedure for
i n s u l a t i n g these locat ions is e xac t ly the same as for
i n s u l a t i n g wal l s f r o m the outside.

B A L L O O N CONSTRUCTION: In new construc-
t ion, the i n s t a l l a t i o n of Z o n o l i t e is made very s i m p l e
by c o n s t r u c t i n g the wall open from a t t i c or l o f t ,
by p u t t i n g the 2 by 4 p l a t e on top of c e i l ing j o i s t s ,
rather than below. T h i s allows Z o n o l i t e to be poured
f r o m a t t i c down into walls a f t e r the s tud s have been
sheathed and lathed. Contractors using this method
say that Z o n o l i l e can be in s ta l l ed f a s t e r than any
o t h e r t y p e of in su la t i on: no cu t t ing , no f i t t i n g , no
t a c k i n p ; j u s t let it run down into the open wall space.

A n o t h e r advantage of using bal loon type construc-
t ion is t ha t Z o n o l i t e can be poured down wall a f t e r
p l a s t e r has ;;ad a chance to dry thoroughly. Drying
i8 a c c e l e ra t ed by c i r cu la t i on of air on both sides of
-he l a t h , and p l a s t e r . T h i s saves time for the con-
^ c

t
t or.and a l l o w s casing to be done sooner with*a cty-.^cause the p l a s t e r has dried fa s t er . ~*-.T' ' • * * 2

Zonol i t e Fill should be poured under window o p e n -
ings as the la th or other l i n i n g is i n s t a l l e d .

Vapor Barriers: A vapor barrier will h e l p maintain
desirable humid i ty within the rooms and is good
construction practice. It should be in s ta l l ed on the
inside (warm s i d e ) of the wall. The vapor barrier
should consist of a g l o s sy- sur fa c ed , a s p h a l t - i m p r e g -
nated b u i l d i n g paper nailed to the s tuds b e f o r e the
lath i s a p p l i e d . U s e Trea t ed S i s a l k r a f t , B i r d ' s N e p o n -
set, R u b e r o i d ' s Giant S h e a t h i n g , or equal. F o i l - b a c k e d
rock-lath provides good vapor resistance. Due to the
j o i n t s between the lath, it is not so e f f e c t i v e as a good
vapor-proof paper, but it has the advantage of be ing
easier to a p p l y .

Unfioor ed A t t i c s : Pour Z o n o l i t e I n s u l a t i n g F i l l into
each j o i s t channel, and level of f to proper d e p t h wi th
a wooden screed. Minimum th i ckne s s s h o u l d be 3".

• F l o o r e d - A t t i c s : Remove two or three f l o o r boards
at convenient interval s , pu sh Z o n o l i t e under f l o o r
with rake, and level .

To reach inacce s s ib le a t t i c areas or pocke t s , make
small o p e n i n g s in the roof .

A t t i c V e n t i l a t i o n : I n s t a l l a t i o n of louvers is good
construction practice. The number of louvers is gov-
erned by the size of the structure. The ideal c ondi t i on
is to prov ide 1 sq. ft. of v en t i la tor to each 200 sq. ft.
of attic area.

LiriUac Z*Mlit* nil in o t l l t



Z o n o l i t e I n s u l a t i n g F i l l ( C o n t i n u e d )

Opcninr In f l a t n»t tn

F l a t Roof s : If the clearance under lowest portion
of roof does not a l l ow s u f f i c i e n t working space, make
an opening through roof. Opening should be 2 ft.
wide, b eg inning at lowest point in roof at the center,
and ex t ending as far as necessary toward high end.
Pour Z o n o l i t e between j o i s t s , and rake or pu sh l a t -
e r a l l y to e i ther s ide-wall to desired level and d e p t h .
If b u i l d i n g is too wide to cover from one o p e n i n g ,
a d d i t i o n a l openings should be made in same manner.
C a r e f u l l y reseal roof opening.

S o u n d - D e a d e n i n g : When sound-deadening part i-
tion wa l l s , s tud s should be staggered so they are not
continuous through the wall. One set of s t u d s isp la c ed to s u p p o r t one side of the par t i t i on , and a
separate set of s tud s is placed for the o p p o s i t e s ide of
the wal l , so that solid wood does not extend through
par t i t i on . W a l l i s then f i l l e d with Zonol i t e . The sound-
deadened wall can be maintained at normal thickness

J?y using 2" by 3" s tuds. A w a l l - o f this thickness wil l
provide s a t i s f a c t o r y re sul t s except in extreme cases.
Good s ound-deaden ing result s between f l o o r s can be
obtained by prov id ing a set of j o i s t s to support the
c e i l ing , s eparate f r om j o i s t s s u p p o r t i n g th e f l o o r
above, and p l a c i n g a p p r o x i m a t e l y 4" o l - Z o f i o l i t e Fill
over the ceiling.

Animal S h e l t e r s : Ex i s t ing animal s h e l t e r s which
are cold or in which excessive condensat ion occurs
can be made warm and dry by the a d d i t i o n of Z o n o l i t e
Insulating Fill in side-walls and ceiling, a Zono l i t e
Insu la t ing Concrete f l o o r (See page 9), and an e f f i-cient ventuating system.

In bui ldings of wood construction, nail vapor bar-
rier, described previous ly, to inside of s t u d d i n g and
ceiling jo i s t s . Over this a p p l y the l ining (asbe s to s
board, treated gypsum board, or lumber). Pour Zono-
lite Fill into cavity as lining is ins tal led.

In existing buildings of masonry construction, furout side-walls with 2" by 3" furr ing s tr ips well an-
chored to the wall. Tack vapor barrier to furring
strips. Poor Zonol i t e 3" thick into cavity as lining is
appl ied over vapor barrier. A p p l y vapor barrier and
l i n i n g on ceiling j o i s t s , and insulate between the
j o i s t s with 3" or.more of Zonoli te .

It is a mistake to think that only doub l e boardingoutside the s tuds will s u f f i c i e n t l y in su la t e the side
walls. This "double boarding" method is questionedby many! Cora Cooke, Univers i ty of Minnesota Agri-culture Extension Service, says:"It is known from experience that double-boardingoutside the s tudding is far from adequate. The im-provement in i n s u l a t i n g value made when the layers
of boards are nailed to the ins ide and out s ide of thes t u d d i n g is s l i g h t , and the room is s t i l l s u b j e c t torapid changes in temperature. The air space thusprovided is far less e f f e c t i v e as an in su la tor than is
commonly supposed . Fill material s o f f e r a very prac-tical solution." ( P O U L T R Y HOUSING, by CoraCooke.)

trj ZraiUte Concrete t»m nine* f«rr»wi«* •*. '



Z O N O L I T E P L A S T E R
(Covered More C o m p l e t e d in F o l d e r P A - 2 )

Z o n o l i t e P l a s t e r Aggrega t e i sa s p e c i a l l y - s i z e d vermicu l i t e ag-
gregate to be used in place ofsand. W h e n mixed with gypsum,
it p roduc e s a p l a s t e r that is
Jjght in we ight , ha s good insula-
t i o n value, and provide s remark-a b l e f i r e pro t e c t i on.

Z o n o l i t e Plas t er was the f i r s tmater ia l on the market to ob-tain o f f i c i a l 4-hour f i r e ratings
for p r o t e c t i n g s t e e l f l o o r s , roo f s , beams, trusses, andk ' l n l e r s w i t h a 1 " a p p l i c a t i o n . ( V e r m i c u l i t e I n s t i t u t et i n - p r o o f i n g b ook l e t ava i lab l e on request.)

Z o n o l i t e P l a s t e r on the wall weighs less than one-
t h i r d as much as sand p l a s t e r . F i v e bags of Z o n o l i t e
A j r j r r e t f a t e ( i s o I b s . ) replace 2,000 Ibs. o f sand.

Z o n o l i t e P l a s t e r has more than three times the in-
s u l a t i n g v a l u e of sand p la s t e r . It has a "K" f a c t o r of
.!).">. c o m p a r e d wi th 3.3 for sand pla s t er .

Z o n o l i t e i s the most uni form aggregate avai lable
f o r p l a s t e r . I t meets A . S . T J W . S t a n d a r d S p e c i f i c a t i o n s ,
:md carries the U n d e r w r i t e r s ' Laboratories seal T h i s

l e a n s that the material is examined at regular pe-
r iod s for screen analys i s , densi ty, and absence of
i m p u r i t i e s .

Z o n o l i t e P l a s t e r Aggregat e bags contain 4 cu. ft.
and we igh about 32 I b s .

T H I C K N E S S ( R E C O M M E N D E D M I N I M U M ]
Base
G y p s u m Lath..............................%"
M e t a l Lath ..................................%"Masonry ...........................<.........ffa"

For e s t i m a t i n g purpose s , Vfe" Zonol i t e Plaster overg y p s u m l a t h , f i g u r e 6 bags Zonoli te , 9 bags gypsum
p l a s t e r per 10<) square yards.

M a t e r i a l s required over masonry and metal lathbases wi l l d epend on the evenness of the wall andthe d e p t h o f the key.
Z o n o l i t e P l a s t e r is a p p l i e d exac t ly as sand pla s t er .One-coat browning is s a t i s f a c t o r y over gypsum lath.

\\ hen o th er t y p e s of l a t h are used, a p p l y scratch andbrown coats. A l l o w scratch coat to set before a p p l y -ing brown coat.
M I X I N G A N D A P P L I C A T I O N

The f o l l o w i n g mixes, on a bag basis, assure accu-atc p r o p o r t i o n i n g . T h e y are in c ompl e t e agreement
in American S t a n d a r d s Association spec i f i ca t ions .

** »r tL S l \v C i C n t W a t e r to make a workable mix shal lled. \\ a ter s h a l l be f r e s h and of po tab l e qual i ty.

Over Gypsum Loth(One Comt Browning)
Z o n o l i t e Pla s t e r A g g r e g a t e
G y p s u m N e a t P l a s t e r

1 bag
l ' / j t o 2 (100 Ib.) bags

Over AH Other Lath
Scra t ch Coat:

1 bag
2 (100 I b . ) bags

Brown Coat:
1 bag
l ' / i t o l < / 2 (100 I b . ) bags

Z o n o l i t e P l a s t e r A g g r e g a t e
G y p s u m N e a t Piaster
Z o n o l i t e P l a s t e r A g g r e g a t e
G y p s u m N e a t Piaster

I n s u l a t i o n Lath: Care should be taken that f i r s t
coat of p l a s t e r a p p l i e d to insulat ion la th sets within1 to 2 hours. Fiber insulat ion lath should not be wetdown prior to receiving plas t er . T h i c k n e s s of p l a s t e rshould not be less than Yz". Pla s t e r er should guardagainst grounds that are too thin.

Over Masonry
( S c r a t c h and Brown C o a t )

1 bag Z o n o l i t e P l a s t e r A g g r e g a t e
l Y i t o l ' / i (100 I b . ) bags G y p s u m N e a t P l a s t e r I

In p l a s t e r i n g over masonry bases that exhibit highsuction, it may be necessary to increase aggregatecontent. Under no circumstances should more than 1bag of Zono l i t e Aggrega t e be mixed with 100 Ibs . ofgypsum plaster.
When Zonol i t e Plas t er is a p p l i e d d i r e c t l y to mono-

l i thic concrete surface s , concrete should f i r s t be coat-ed with a sp e c ia l ly-prepared bond p l a s t e r for use onconcrete. Aggrega t e shall not be added .
Avoid bituminous p la s t e r bond.

rlr*pra**Br •***' via 1" "I Z i n a l l t * 71uUr



Z o n o l i t e P l a s t e r ( C o n t i n u e d )

M e r c c n l i U Biok Bide.. D m l l u . T«i_. AnpraoM withZ a n o l i u P l u t c r

S E T T I N G T I M E
G y p s u m manufacturers a d j u s t the set of gyp sum to fit local sandcondit ions by adding-varying: quantities of retarder. If a s t r o n g l y re-tarded gypsum is used with Zonol i t e , a slow set may be encountered.Plaster should set in 3 to 6 hours. Delay of set may cause excessiveshrinkage, resulting in cracked plaster. To avoid slow set, add asmall quantity of commercial accelerator to mix, amount easilydetermined on job. On large job s , the gypsum company should beadvised that vermiculite aggregate is to be used.

F I N I S H C O A T S
. Any of the conventional plaster f inishes , such as lime p u t t y or sandf l o a t , may be appl i ed over a brown coat of Zonol i t e Plaster. (SeeZ o n o l i t e Plaster Fini sh and Acoustical Plas t i c .) Z o n o l i t e Plas t erd e v e l o p s suction fa s t e r than sand plaster. F i n i s h coat should bea p p l i e d to a Zonol i t e base coat that is semi-green. If brown coat isdry, it shall be evenly wetted but not saturated. Too much water inbrown coat may cause blistering.

T E M P E R A T U R E A N D V E N T I L A T I O N
Plaster shall not be appl ied to surfaces that contain fros t . A mini-mum temperature of 40° F. shall be maintained prior to and duringa p p l i c a t i o n of plaster, and until it is c o m p l e t e l y dry. Protect f r e s hp l a s t e r f rom excessive heat, and provide adequate vent i la t ion. Dry-ing should commence immediate ly a f t e r p l a s t e r has set, and be con-tinuous until thoroughly dry. Temperatures as uni form as p o s s i b l eshall be maintained during drying period. Prevent dry-outs prior toset by screening openings in hot weather.

For a d d i t i o n a l information, s e e American S t a n d a r d s A s s o c i a t i o n ,"Standard S p e c i f i c a t i o n s for Gypsum Plas t er ing ," 70 E. 45th St . ,New York 17, N. Y.
Z O N O L I T E P L A S T E R F I N I S H

( C o T e r e d More C o m p l e t e l y in AD-3)
Z o n o l i t e Plas t er F i n i s h A g -gregate is a f ine-s ized vermicu-l i t e f or trowel f i n i s h only. Itshall be mixed with unf ibredgypsum plaster.
Z o n o l i t e Plas t er F i n i s h pro-vides a hard f i n i s h coat with a p l e a s i n g tan cast.Gypsum-to-gypsum appl i ca t i on assures the strong-est p o s s i b l e bond to the base coat.

Plas t er er s f a v o r Zono l i t e Plas t er F i n i s h for a num-ber of reasons; primarily, because it e l iminate s thet ime-consuming hand operation of mixing l ime andgypsum gauging plas ter. All mixing is done by thet ender.Z o n o l i t e Plas t er Fin i sh A g g r e g a t e is packed in 2cu. ft. bags that weigh about 22 Ibs.
S T A N D A R D P R O P O R T I O N S1 bag (2 en. f t) Zonol i t e F i n i s h A g g r e g a t e2 bags (100 Ibs. each) Unf i br ed G y p s u m Plaster16 gals. ( A p p r o z . ) WaterT h i s batch wil l corer a p p r o x i m a t e l y 40 yds.

M I X I N G A N D A P P L I C A T I O N r
Place a p p r o x i m a t e amount of water in mixing box.
S p r e a d gypsum plaster" over water, -"Sna a l l o w toS p r e a d gypsum p la s t e rsoak.

A f t e r all dry p l a s t e r has been taken up by thewater, add Z o n o l i t e F i n i s h A g g r e g a t e , and mix thor-oughly. Add more water as necessary to obtain work-able consistency.
Z o n o l i t e Pla s t er F i n i s h sha l l be a p p l i e d over a basecoat in a semi-green condi t ion. If brown coat is dry,i t s h o u l d ' b e evenly we t t ed , but not saturated. Toomuch water in brown coat may cause blistering. Thethickness of Zono l i t e Pla s t e r F i n i s h sha l l be f r o m1/16 to 1/8 inch. A d d i t i o n a l t h i ckne s s is p ermi s s i b l eto level uneven base coat.
Z o n o l i t e Plas t er F i n i s h is a p p l i e d the same as ap u t t y coat. A t igh t scratch is f i r s t a p p l i e d and al lowedto draw. T h i s is f o l l o w e d by a f i l l - i n coat, troweledwith water to a smooth f i n i s h , f r e e f r om cat face s andother blemishes.
Provide adequate heat and ven t i la t i on , and observeusual precautions to prevent dry-outs.

P A I N T I N G
Oil-base paints should not be a p p l i e d to any p l a s t e runtil it is dry. If immediate decoration is d e s i r ed ,use water-base paint.
Zonol i t e Plaster F i n i s h produce s more suction thanother smooth f i n i s h e s , and adequate s iz ing is rec-ommended. :

Page 5



Z O N O L 1 T E A C O U S T I C A L P L A S T I C
(Covered M o r e C o m p l e t e l y in F c U e r P A - 5 )

Z o n o l i t e A c o u s t i c a l P l a s t i c i s a
rcndy-mixed acoust ical p l a s t e r that
requires only the a d d i t i o n of water.
It can be troweled over any clean,
f i r m , water-resistant surface , such
as brown coat p l a s t e r , masonry
w a l l s , o i l - p a i n t e d surface s , etc. It

i s e a s i l y a p p l i e d to i rr egu lar surfaces.
Z o n o l i t e A c o u s t i c a l P l a s t i c has a noise reduct ion

c o e f f i c i e n t o f . 65 f o r a ' /•> inch thickness. In e f f e c t thi s
means that 657o of noise is absorbed. Few other
acou s t i ca l m a t e r i a l s o f equivalent thickness prov ide
as much sound ab sorpt ion.

Z o n o l i t e A c o u s t i c a l P l a s t i c i s F I R E P R O O F . Com-
b u s t i b l e c e i l i n g s in p u b l i c b u i l d i n g s are hazardous.
Prot e c t thi s critical area from f l a s h f i r e s with Zono-
l i t e A c o u s t i c a l P l a s t i c .

One bag o f Z o n o l i t e Acous t i ca l Plas t i c will COTCF ap-
p r o x i m a t e l y 4 sq. yds. !/ 2" thick. Mix with a p p r o x i m a t e l y
10 p a l s , of water for good consistency.

M I X I N G
Pour water into a clean mixing box or mechanical

mixer. Add dry Z o n o l i t e Acous t i cal P l a s t i c , and mix
t h o r o u g h l y . A l l o w to soak 30 minutes, and re-mix
pr ior to a p p l i c a t i o n . No set takes p lac e with Z o n o l i t e
A c o u s t i c a l P l a s t i c ; t h e r e f o r e , large quanti t ie s can
be mixed ahead and may stand in the mixing box
over n igh t .

W A T E R P R O O F I N G
^ hen i n s t a l l a t i o n is made above swimming poo l s ,

d i r e c t l y to cold sur face s where condensation may
d e v e l o p , or o ther p la c e s where damp condit ions exist,
s p e c i f y p l a i n A c o u s t i c a l Pla s t i c (to which no pigment
h a s been a d d e d ) . A d d Z o n o l i t e W a t e r p r o o f i n g A d m i x
in the p r o p o r t i o n of 1 qt. of Admix to each bag of
Z o n o l i t e A c o u s t i c a l Pla s t i c . The order of mixing i s
t h e n : W a t e r . A d m i x , and Z o n o l i t e Acoustical Plast ic .
A d m i x nnd water must be stirred together b e f or e
A c o u s t i c a l P l a s t i c i s a d d e d .

The A d m i x w i l l darken the color o f the f i n i s h e d

A P P L I C A T I O N
A p p l y in two coats, each about 1/4" thick, to af ini shed thickness of y»". A l l o w f i r s t coat to dry be-f o r e a p p l y i n g second coat. A dry f i r s t coat assures af iner texture in f i n i s h coat.
Sur fa c e may be l e f t under an aluminum or smoothwooden darby. If a f iner texture is desired, trowell i g h t l y day a f t e r f i n i s h is a p p l i e d . Darby or trowelfinish coat in one direct ion only. Varied textures may

be obtained by f l o a t i n g or s t i p p l i n g while wet. Anymaterial l e f t loose by s t i p p l i n g should be pressedback into place by troweling l i g h t l y .
To avoid j o in ing s , use s u f f i c i e n t p la s t er er s to com-

p l e t e entire area in one operation. If dry jo in ings areunavoidable, thoroughly wet back 3 ft. of previousapp l i ca t i on , and j o i n as though a p p l i c a t i o n were con-
tinuous.

P A I N T I N G
The new Z o n o l i t e Acous t i ca l P l a s t i c is a p l e a s i n go f f - w h i t e and may be s a t i s f a c t o r y w i thou t f u r t h e rdecoration. Where colors are de s i r ed , or to obtain a

whiter appearance , spray paint with non-br idg ing .
water-thinned resin emulsion or casein p a i n t , such
as Kemtone, T e x o l i t e , or S p r e d . T h i n each g a l l o n ofpaint with about 1 gal. of water. Paint may bebrushed on, but spray p a i n t i n g is p r e f e r a b l e .

Initial decoration and redecoration will not reduce
t h e sound-absorption c o e f f i c i e n t p r o v i d e d p r o p e r l ythinned water-base paint is used.

Z M M t t t * Accutiul PUstie Cxl l im. school nx.ro



Z O N O L I T E I N S U L A T I N G C O N C R E T E
(Covered More C o m p l e t e l y in Concrete Manual C A - 1 )

Z o n o l i t e I n s u l a t i n g Concrete, the l i g h t e s t of all mineral concretes, is a mixture ofP o r t l a n d cement, Z o n o l i t e Concrete A g g r e g a t e , and water. Its p r i n c i p a l uses are:

F l o o r s : Grade level f l o o r insulationLigh twe igh t f l o o r f i l l sI n s u l a t i o n below radiantheat p i p e s and ductsCold storage
Farm bu i ld ing s

T a n k s : M i l k cool ing

Roof Construct ion:

Masonry Wall I n s u l a t i o n :

L i g h t w e i g h t decks
I n s u l a t i n g f i l l sS l o p e to drains; cants,s a d d l e s , crickets
Double ( C a v i t y )S i n g l e unit

P r o p e r t i e s of Z o n o i i t e Concrete Mixes and Material s Required for 1 cu. yd. of Placed Concrete:

BanPortlandCement

1

1

1

1

Mix br V o l u m e
Cu. Ft.Z o n o l i t eConcreteArrrerate

4
6
8

16

Strenr ta in PoudaPer Sour* inch

t C a l l o n iW a t e r

12

18
24
48

Denaitrin Lbe.PerCubicFool

35

25

22
16

C o m p n e a i T eStreng th1" Diac oa
Crlinder.

325
125

70
. 11

Inden ta t i onStnnrth1" Dlac ea
*Siak

350

160

121
28

ThermalC e n d a c t t r t t j("K")
Per InchTaickaeuPer Sq. Ft.Per Bear PerDecree T.

0.97
0.76
0.60
0.46

• A p p r o x i m a t e Qoantltie* Reqoiredfor One Ca. Yd. of Placed Z o n o l i t eConcrete

BarePonlandCement

71/2

5
3%
1%

BenZ o n o l i t eConcreteArcrecete

7 ' / 2
71/2
7 V 2
7V2

G a l l a n tW a t e r

85 to 95
85 to 95
85 to 95
85 to 95

(Each bag of Z o n o l i t e Concrete A g g r e g a t e contains a p p r o x i m a t e l y 4 cu. f t . )
tA wet mix is recommended, a 6" to 9" s l u m p as measured by a s tandard s l u m p cone.
* T h e s e f i g u r e s are recommended for e s t imat ing purpose s . A l l o w a n c e must be made for sag in f o r m s and los s

in mixing and p la c ing .

M I X I N G A N D P L A C I N G Z O N O L I T E C O N C R E T E
Job M i x e d : Z o n o l i t e Concrete shall be mixed in a

mechanical mixer, p r e f e r a b l y of the p a d d l e t y p e
which has a s tationary drum with rotating p a d d l e s .
Any sequence of charging the mixer is s a t i s f a c t o r y
which result s in all water and all aggregate coming
together at one time. The yield of concrete will be
reduced if either water or aggregate is added s l o w l y
while mixing continues. Mix to unifornxand pourable
consistency ( a p p r o x i m a t e l y 3 minutes). Place the
mixed concrete p r o m p t l y to avoid any change in
s l ump or consistency.

Transit Mixed:
1. Place all water, cement, and aggregate (in th i sorder if p o s s i b l e ) for required batch in themixer.
2. Turn drum at p lant only enough to obtain uni-

form mix.
3. Do not turn drum while driving f r om plant to

job.
4. At j o b , remix a p p r o x i m a t e l y 1 minute. Addwater if necessary to obtain 6" to 9" s lump.
Over-mixing or delay in p l a c i n g wi l l result in low



Zonol i t e I n s u l a t i n g Concrete ( C o n t i n u e d )

T y p i c a l f in i s h ed »rf«c« mttti
F I N I S H I N G

Z o n o l i t e Concrete s h a l l be p lac ed in pane l s of aw i d t h c a p a b l e of being screeded and f i n i s h e d . Scre ed-ing u sua l ly provides the desired f i n i s h . A smoother
f i n i s h may be obtained by f l o a t i n g . T r o w e l i n g is un-
necessary and is not recommended.

C U R I N G Z O N O L I T E C O N C R E T E
The curing of any concrete is p a r t i c u l a r l y impor t -

it. Cement becomes a strong binder only because ofits chemical reaction with water. To allow the cementand water to c ompl e t e the chemical reaction and to
prevent the water in the mix f r om escaping, sur fac e
curing is necessary.

The f o l l o w i n g me thod s o f curing sand-and-gravel
concrete a p p l y also to Z o n o l i t e Concrete:
Warm and Hot Weather Construction:

1. K e e p the surface c on s tant ly wet with water forthree days. A covering of wet burlap or wet canvasmay be used. The covering is placed as soon as it canbe done without marring the surface , care beingtaken to keep covering continuously wet by sprin-k l i n g . When a cover is not used, s p r i n k l i n g is begun
as soon as the concrete has set.

2. P o n d i n g is a good method of curing for f l a t sur-
f a c e s , such as f l o o r s and roo f s . With this method, thes u r f a c e to be cured is surrounded by small earthd ike s , and kept f l o o d e d with water for about threedays.

3. Anoth er method su i tab l e f o r - c u r i n g concrete isthe use of a s p h a l t curing compounds which prevent
rapid evaporation of the mixing water needed for
>roper hydrat ion of the cement. Thes e coatings are

rayed on i m m e d i a t e l y a f t e r the f r e e water has^appeared from the c o n c r e t e ' s surface. F o l l o w man-
u f a c t u r e r ' s recommendations f o r coverage. T h e s u r -
f a c e must be wel l coated with a sphal t . ••"• ; .

Cold Weather Construct ion:
It is not advisable to p la c e Z o n o l i t e Concrete iftemperatures below 30° F. are expected within twoor three days. If job condit ions are such that it is

necessary to place Zonol i t e Concrete in temperaturesbelow 30° F., the f o l l o w i n g precaut ions should be
observed:

L Use high early s trength cement.
2. The concrete must be p laced in the f o rms at atemperature of not less than 60° F. nor more than 80°F. This is accompl i shed by heating the mixing water,taking care that water is not heated to more than175° F.
3. A f t e r the concrete is p l a c e d , it must be keptf r om fr e ez ing for at least f i v e days. Cover with heavypaper, and then with hay or straw. Provide heat with

steam, if avai lab le , or with some f orm of salamander.Do not p la c e salamanders too near the f r e s h concreteto cause rapid drying.
The s trength gain of any concrete is slow at lowtemperatures. For thi s reason, the t empera tur e ofthe concrete should be maintained above 50° if pos-

sible. The e f f e c t o f t emperature i s given by the fol-
lowing data f rom the American Concre te I n s t i t u t e :

11 Hr. T«mp*rat»n
70° F.
60° F.
50° F.
40° F.

D»TI to R*mch Eaul S t r c n r t h
7 days

15 days
23 days
31 days

The f r e sh concrete must be pro t e c t ed against dam-age from other construction activity. The l eng th oftime sach protect ion will be required d e p e n d s entirelyupon the t emperature s and moisture present duringthe early stages of curing.

K*4Unt hmt p i p n »n Z*n*liu I n i o U l t n r C*nmt*
»e* g



Z O N O L I T E C O N C R E T E F L O O R S
Z o n o l i t e I n s u l a t i n g Concrete f l o o r s provide e f f i c i e n t thermal insula-t ion in heated b u i l d i n g s , in re fr igerated b u i l d i n g s , and in animal shel-ters. Z o n o l i t e Concrete f l o o r s are f i r e p r o o f , ro t-proo f , permanent, andea s i ly i n s t a l l e d .
Drainage:

s truction. Provide adequate drainage in all type s of f l o o r con-

Animal S h e l t e r s : P r o p e r l y i n s t a l l e d , Zono l i t e Concrete f l o o r s willremain dry, even in animal shel ters where relative humidi ty is un-u s u a l l y high. T h e y can be quickly in s ta l l ed in old or new structures.
ow.

New F l o o r s : Fill area with gravel to within 3" oftop of concrete f o o t i n g s . Place 3" thick slab of Zono-l i t e I n s u l a t i n g Concrete, l-to-6 mix, level with top off o o t i n g or s i l l . A l l o w to stand over night to set. Place2" of sand concrete t o p p i n g for permanent wearingsurface.
l-tO-6 ll/2 b*BS Z o n o l i t e Concrete A g g r e g a t e... 1 bag P o r t l a n d cementmix 18 gals. W a t e r ( A p p r o x . )

T h i s mix will corer a p p r o x i m a t e l y 22 sq. ft. 3" thick.

Exi s t ing F l o o r s : Lay heavy, a sphal t- impregnatedr o o f i n g p a p e r over old f l o o r of ordinary concrete ort i l e . Place 3" thick slab of Z o n o l i t e I n s u l a t i n g Con-crete, l-to-6 mix. A l l o w to stand over night to set.Place 2" of sand concrete t o p p i n g for permanentwearing surface.
Grade Level and Radiant H e a t F l o o r s : (CoveredMore C o m p l e t e l y in F o l d e r CA-4.) Fill f l o o r area withgravel to within 4" of top of concrete f o o t i n g . Laythe vapor barrier over gravel fill. Vapor barriershould consist of two layers of glos sy - sur fa c ed ,a spha l t - impregna t ed paper with edges l a p p e d 4" andsealed (Treat ed S i s a l k r a f t . B i r d ' s N e p o n s e t , Ruber-oid' s Giant S h e a t h i n g Paper, or e q u a l ) , or two layersof tarred f e l t in three m o p p i n g s of hot pitch. PlaceZ o n o l i t e I n s u l a t i n g Concrete, l-to-6 mix, level witht op o f f o o t i n g .

1 * * > A 1 ' / ; bags Z o n o l i t e Concrete A g g r e g a t ei -ro-o l bir Port land cement
M l X I B gals. W a t e r ( A p p r o x . )

T h i s mix will corer a p p r o x i m a t e l y 16 «q. ft- 4" thick.
..' .̂-«̂Radiant heating p i p e s or duc t s , where used, are laidon the Zono'ite Concrete slab, and covered with a

F R A M E W A L L
• S n K N C
• S i r Z O N O U T E I N S U L A T I N G rtti
• VAPOR.PROOr PAPER
• S H E A T H I N G

; ' . : V : - : ' ; . T ' ' ' j — r I O N O U T E C O M C R E T E .— — ' — — — — — t-TO-l M I X

Detail, Farm B u i l d i n g F l o o r

sand concrete slab to a thickness of 1" above thepipe s . A light wire mesh embedded in the sand con-crete t o p p i n g minimizes cracking.
Design the t o p p i n g to carry the an t i c ipa t ed load.Minimum thickness, 2".
Cold Storage F l o o r s : (Covered More C o m p l e t e l yin Cold Storage Manual CS-1.)
For best results, the f l o o r should be constructedabove ground with air circulation below. F l o o r sd irec t ly c-n the ground are s a t i s f a c t o r y for roomtemperatures above 20° F. Make sure of good drain-age away from the under side of f l o o r (see Z o n o l i t ef i l l f l o o r s , page 1 2 , f o r temperatures below 2 0 ° ) . I f i ndoubt , consult cur Engineering Department.
Fir s t provide structural f l o o r capab l e o f carryingf l o o r loads. Over thi s p lac e a good V A P O R BAR-R I E R — 2 layers of tarred f e l t m o p p e d in hot p i t ch.N e x t , p lac e required thickness o f Z o n o l i t e Concrete,l-to-8 mix, as per table be low:

T e m p e r a t u r e
Above 50*50-3535 - 2020-1010- 00- - 10Below -10

Recommended Thickne s sOn Ground Abore Ground
4"6"8"

4"6"8"10"12"14"16"

1-to-8Mix
2 bags Z o n o l i t e Concrete A g g r e g a t e1 bag Por t land cement24 gals. Water ( A p p r o x . )

T h i s mix makes a p p r o x i m a t e l y 7 cu. ft. of concrete.

A f t e r the Zonol i t e Concrete has set and becomedry, broom the surface clean and a p p l y sand concretet o p p i n g capable of s uppor t ing ant i c ipa t ed loads.Minimum thickness, 2". Do not mix t o p p i n g too rich.1 part cement, 3 parts sand, 2 parts pea gravel isrecommended. A reinforcing mesh in the t o p p i n g isrecommended to minimize shrinkage cracks.
Moisture present in the concrete at time refrigera-tion is turned on will g r a d u a l l y be drawn to. the re-• f r igerat ing coils.•' rf. • -

Page 9



Z O N O L I T E C O N C R E T E ROOF D E C K S A N D I N S U L A T I O N
Z o n o l i t e I n s u l a t i n g Concrete has gained wide recognition in recent years as e f f i c i e n t roof insulation. It doesnot rot, d i s i n t e g r a t e , or burn. T h e r e are no j o i n t s to open up. The insulation, inc luding cants, s a d d l e s , andcrickets, may be placed monolithically all at one time. Roof leaks will not deteriorate Zonoli te Concrete becauseit is not a f f e c t e d by moisture. The customary built-up roof of a sphal t or pitch-and-gravel is a p p l i e d over theZ o n o l i t e Concre te s lab a f t e r it has set and dried out.

ROOF DECKS-
(Covered More C o m p l e t e l y i n F o l d e r C A - 5 )

S u p p o r t : Z o n o l i t e Concrete can be used e f f e c t i v e l yas the roof deck where j o i s t s or other s u p p o r t is pro-vided at close s p a c i n g — u p to 32". Where j o i s t s orp u r l i n s are w id e ly spaced, a sub-purlin ( u s u a l l y al i g h t "T" s e c t i on) may be incorporated to prov idep r o p e r spac ing f o r suppor t .
I n s u l a t i o n V a l u e : A 3" Z o n o l i t e Concrete deck wil lprovide a U f a c t o r for the roof of .24. Greater insula-tion values can be provided by increasing the thick-ness.
S t r e n g t h : The s trength o f Z o n o l i t e Concrete decksdepends upon the j o i s t spacing, type of form and re-i n f o r c i n g used, and thickness of slab. The construc-t ion recommended wil l provide for 50 I b s . l ive loadwith an ex c e l l en t s a f e t y fa c t or .

J o i s t S p a c i n gUp to 16"16" to 24"24" to 32"

M i n . S l a b T h i c k n e s s
2"

The l-to-4 mix is recommended.
j „• o_4 1 bag Z o n o l i t e Concrete A g g r e g a t e .* 1 bag Portland cementMIX 12 gals. W a t e r ( A p p r o z . )

T h i s mix w i l l cover a p p r o x i m a t e l y 14 sq. ft. 3" thick.
Forms: Permanent f o rm material is recommended.The form shall be s t i f f enough to support the f r e s h

concrete until it has set. Paper-backed wire mesh( S t e e l t e x ) , high rib metal l a t h , corrugated sheetsteeU asbestos board, and some types of insulat ionboards provide sa t i s f a c t ory f orming.
Reinforcing: H i g h rib metal la th and S t e e l t e x pro-vide necessary reinforcing for the deck. When othertypes of f o rm material are used, a re inforc ing meshmust be embedded in the lower ha l f of the slab. Usea 6"x6"xlO gauge welded wire mesh or equal.

ROOF I N S U L A T I O N
(Covered More C o m p l e t e l y in F o l d e r CA-2)

Zonolite Concrete roof insulation is placed over astructural roof deck, such as concrete, s t e e l , t i l e ,wood, etc. If a p p l i e d over a wood deck, cover the woodwith a layer of waterproof p a p e r b e f or e p l a c i n g theconcrete. The structural deck may be des igned deadlevel The l i g h t w e i g h t Z o n o l i t e Concrete may beplaced s l o p i n g to the drains. T h i c k n e s s of the Zono-lite Concrete shall be designed to provide the insula-tion value and/or drainage d e s i r e d — m i n i m u m thick-ness, 2".
The l-to-6 mix is recommended.

l_tO-6 I 1 /* b*C* Zonol i t e Concrete A g g r e g a t e... 1 bag P o r t l a n d cement*"IX 18 gals. W a t e r ( A p p r o x . )
This mix wi l l corer a p p r o x i m a t e l y 16 sq. ft. i" thick.

R O O F I N G
A P P L I C A T I O N O F B U I L T - U P R O O F I N G : AZonol i t e Concrete roof deck is ready for b u i l t - u p roof-ing when it has d e v e l o p e d the f o l l o w i n g character-istics:
1. S u r f a c e Hardnes s: H a r d n e s s of the surfaceshall be considered adequate when it will withstandf o o t t r a f f i c and other l igh t operations of r o o f i n g ,without damage; but it must be protec t ed f r o m goug-ing or excessive loads.
2. S u r f a c e Fini sh: S u r f a c e shall be f i r m l y boundand free f r om loose material. The screeded surfacef i n i s h shall be f r e e from any extreme roughnesscapable of interfer ing: with p r o p e r bonding of thef e l t . . ..

;. 3. S u r f a c e Dryness: The expo s ed sur fa c e shall lookand f e e l s u b s t a n t i a l l y dry, and have a u n i f o r m gray-cement color. When in th i s s t a t e , the hot m o p p e dbond coat «i!U gro on a m o o t h l y w i t h o u t f r o t h i n g , andw i l l adhere well to the sur face . • '
10



M A S O N R Y W A L L I N S U L A T I O N
D o u b l e ( C a v i t y ) W a l l s : Masonry walls can be very satis-f a c t o r i l v i n s u l a t e d by c on s t ruc t ing a two-unit ("Cavity") wall,us ing two s e p a r a t e w a l l s of t i ie or concrete block spaced 21/2"or more apart. The cavity thus formed is f i l l e d with a very leanmix of Z o n o l i t e Concrete.
Lay up 3 or 4 courses of inside wall. A p p l y an asphalt paintas a vapor barrier to cavity side of. this wall. The paint can bea p p l i e d with a brush or sprayed on. Lay up outside wall to samel e v e l , and p l a c e necessary wall ties. Place Z o n o l i t e Concrete incavity as soon as mortar used in l a y i n g up blocks has becomet h o r o u g h l y set. Z o n o l i t e Concre t e should be rodded into cavityas each 3 or 4 courses of masonry are laid up.

S i n g l e Uni t W a l l s : Concrete b lock wal l s can be insulated byf i l l ing the cores of the blocks with Z o n o l i t e I n s u l a t i n g Concrete.Due to the conductance through the solid portion of the block,th i s wall does not provide as much insulat ion as the doublecavity wall described above, but provides approx imat e ly twiceas much in su la t i on value as the wall with the cores l e f t open.
The l-to-16 mix is recommended for masonry walls:

l- to-16 * bags Z o n o l i t e Concrete A g g r e g a t e... 1 bag P o r t l a n d cement" I I X 48 gals. W a t e r ( A p p r o x . )
T h i s m i x w i l l cover a p p r o x i m a t e l y 7 6 s q . f t 2 ' / j " thick.

Mixing: For such ins tal lat ions , the Zonol i t e Concrete is moreconvenient ly mixed in a mortar box, inasmuch as smal l er quan-t i t i e s of concrete are needed at one time. A garden rake workswell for mixing. To keep crew working continuously, tenders forthe masons can mix up batches of Z o n o l i t e Concrete, and p laceit in the wal l s , f o l l o w i n g the masons.

buaUtlnt emrltr w«ll with Z o n o l l U Concr.1.

Z O N O L I T E C O N C R E T E M I L K C O O L I N G T A N K S
Z o n o l i t e Insu la t ing Concrete makes an e f f i c i e n t ,economical, in su la t ed milk tank. The l-to-3 mix isrecommended: ____________

] _fO»3 % bag Z o n o l i t e Concrete A g g r e g a t e' 1 bag Portland cementm I X 4 i / 2 qts. Zonoi i t e W a t e r p r o o f i n g A d m i x9 gals. Water ( A p p r o x . )
This batch will make a p p r o x i m a t e l y 3 cu. ft of concrete.

Z o n o l i t e W a t e r p r o o f i n g Admix is s p e c i f i e d in orderto make a more waterproof concrete, p a r t i c u l a r l y

important in a milk-cooling tank.
M i x i n g Direc t ions: When Z o n o l i t e W a t e r p r o o f i n gA d m i x is used, place correct amount of water inmixer, then the Admix, f o l l o w e d by the P o r t l a n dcement. Mix s l i g h t l y . Add Z o n o l i t e Concre te A g g r e -gate, and mix to uniform and pourable cons i s t ency.Place p r o m p t l y .W a l l s of milk tank should be 8" thick, and rein-f o r c e d with wire net t ing, as well as steel rods s p a c e d12" on center. Inter ior of tank should be p a i n t e d w i t ha good waterproof coating.

Z O N O L I T E I N S U L A T I N G P L A S T I C(Covered More C o m p l e t e l y in F o l d e r G - 2 3 )
Z o n o l i t e I n s u l a t i n g Plas t i c is usedp r i n c i p a l l y by householders for insu-l a t ing hot water tanks, furnaces, boil-ers, hot water and steam p ip e s , chim-ney f l u e openings, and stoves. Itcomes ready-mixed and needs only thea d d i t i o n of water. e.Z o n o l i t e I n s u l a t i n g Plas t i c will stick to any cleans u r f a c e wi thout w r a p p i n g or reinforcing. It is fire-

p r o o f and permanent, and can be eas i ly a p p l i e d w i t h
a trowel or the hands.

The f o r m u l a i s:
2 part s Z o n o l i t e I n s u l a t i n g P l a s t i c ^
1 part Water , by volume
Warm water accelerates p la s t i c i z ing .

One bag of Z o n o l i t e I n s u l a t i n g P l a s t i c w i l l co»er ap-prox imate ly 12 sq. ft Vi". thick.
Page 11



' Z O N O L I T E R E F R I G E R A T I O N I N S U L A T I O N
<Co..r»d Mor. C o a p l e U l j ia Cold S t o r m f e Manual C S - 1 )

encountered in cold

The f o l l o w i n g t a b l e shows minimum and recom-mended th i ckne s s e s o f Z o n o l i t e Refr igera t i on- s i z eK i l l f o r t e m p e r a t u r e s t o b e maintained. T h e thicknessof i n s u l a t i o n a f f e c t s the size and cost of r e f r ig e ra t i one q u i p m e n t . Cost of o p e r a t i o n of a cold storage p l a n tis a l so p r o p o r t i o n a l to the thicknes s 01 in su la t i onThe irreatcr the t h i ckne s s of insulat ion, the less willbe the- o r ig ina l cost of e q u i p m e n t , and the lower willbe the o p e r a t i n g cost. The refrigeration engineer whod e s i g n s the i n s t a l l a t i o n can determine what insula-t i on t h i ckne s s w i l l give the most practical and eco-nomical re su l t . Z o n o l i t e is so inexpensive and easy toi n s t a l l tha t greater thicknesses can be economically
U '

A b o v e 50*503620100• —10Below

3520100— 1 0— 2 0— 2 0

W f t l l * . I r V l I l n C B . __ _ .F l o o r . Aboro Ground Fla»n on GroundM i n i m u m Remit- H l n i r a i m
2"
3"
4"5"6"7"8"9"Cold

minded
4"5"6"8"10"12"13"14"S t o r a g e F l o o r s

2"3"4"4"5"5"6"6"with

Rtcom-•cndtd3"4"5"6"8"8"8"8"Pre-castZ o n o l i t e F i l lZ o n o l i t e Concrete Blocks: Zonol i t e Refrigeration-size' • ' i l l m a y b e combined with pre-cast Z o n o l i t e Insu la t -ig Concrete blocks for insulating cold storage floors.If the f l o o r is to be built on the ground, p lace a 3"structural slab over a well-drained gravel f i l l . Best.r e s u l t s can be obtained by constructing the structuralf l o o r above the ground, providing air circulation be-low the f l o o r . Over the structural f l o o r , a p p l y thevapor barrier. Place pre-cast Zono l i t e Concrete blocks,at least 6" by 8" in cross section, spaced 2 ft. on cen-ter both ways. Blocks should be as high as needed top r o v i d e thicknes s o f insulation required. A f t e r blocksare set in p l a c e , pour Z o n o l i t e Refrigeration-size Filll e v e l w i th top of blocks. Roll waterproof paper over

Zono l i t e to keep in su la t i on dry whi l e p l a c i n g concrete.Place a structural concrete slab 3" thick. The struc-tural slab should be reinforced with a 6" by 6" by 10gauge reinforcing mesh. Two sizes of Z o n o l i t e Con-crete blocks, 6" by 8" by 10" or 8" by 10" by 12" aresui table f or Zono l i t e Cold S t o r a g e f l o o r in s ta l la t i ons .
For Zonoli te Concrete cold storage f l o o r s , see p. 9.
Ins ta l l ing Zonolite Refrigerat ion-s ize Fill in Side-walls and Ceilings: When Zono l i t e Refr igerat ion-s izeFill is poured into walls or s l o p i n g ceilings, theseareas must be vibrated or rodded during ins tal lat ion.All types of wall construction must be built toeliminate any movement or bu lg ing which would per-mit settling of the insulation. In hollow masonryconstruction, all interior j o i n t s should be c a r e f u l l yf i l l e d with mortar to prevent s i f t i n g of the ZonoliteFill into the cores.Side-wall insulation should connect directly withcei l ing and f l o or insulation, so that no breaks or j o i n t soccur. The use of balloon-type construction having noplate s or f ire-s tops at the ceiling and f l o o r line makesit possible to install Zonolite Refrigeration-size Fillso that wall, ceiling, and f l o o r insulation is continuous.

LATH 0<LM E S H
W 4 T C 4 . p S . o o r

C«Titr t l l« w»II thewinr vmpor f c m r r i t rCold Storage Vapor-Proo f ing: The vapor-proof ingof any construction used for cold storage insulationis exceedingly important. Due to the wide d i f f e r e n c ein temperature between the inside and outside of thecold storage room, vapor pressure becomes great onthe warm side of the walls, ceiling, and floor. Toomuch passage of moisture-vapor will result in con-densation within the insulation. Moisture within theinsulation reduces e f f i c i e n c y and increases opera t ingcosts. •There are two acceptable type s of vapor barrier.Select the type most adap tab l e to the type of con-struction used.(1) Two layers of g lo s sy-surfaced, asphalt-im-pregnated paper with edges l a p p e d 4" and sealed.(Treated S i s a l k r a f t , B i r d ' s Neponse t , R u b e r o i d ' sGiant S h e a t h i n g Paper, or equal.)(2) Two layers of tarred f e l t in three moppingsof hot pitch.The vapor barrier is placed only on the warm sideof the insulation. Any cracks or openings in the vaporbarrier, even though only the size of a nail hole,i should be sealed. The heads of the nails which securetthe vapor barrier to the s t u d d i n g should also besealed. . ">
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A C K N O W L E D G E M E N T S

Many i n d i v i d u a l s c ontr ibu t ed t h e i r time and e f for t to th i s revision o f "Guidance for C o n t r o l l i n g F r i a b l eAsbe s t o s -Conta in ing M a t e r i a l s in B u i l d i n g s " (EPA 560/5-83-002), commonly re ferred to as the "Blue Book."T h e i r assistance i s g r a t e f u l l y , acknowledged. The pr imary authors were Dale Keyes o f EnvironmentalSciences, Bertram Price of N a t i o n a l Economic Research Associates, Inc., and J e a n Chesson of Bat t e l l eMemorial Ins t i tu t e . T h e y prepared the i n i t i a l d r a f t and revised it to r e f l e c t a series of d e t a i l e d reviews. J o a nBlake (Office o f Tox i c Sub s tanc e s , Exposure Evaluation Divis ion), with the s u p p o r t of C i n d y S t r o u p andJ o s e p h Breen, served as T a s k Manager and directed the report preparat ion process. The material presentedhere r e f l e c t s two years of experience with the original Blue Book and incorporate s the comments and sug-gest ions of local school o f f i c i a l s , heal th and environmental sc ienti s t s , architect s , engineers, and staff atEPA Headquar t er s and in the Regional O f f i c e s . T h i s document was d e v e l o p e d and r e f i n e d t hrough a seriesof meet ings with three g r o u p s — a working group cons i s t ing of EPA staf f f r o m the Office o f T o x i c Sub s tanc e s(OTS); a larger review group cons i s t ing of the OTS working group, EPA staff f r o m the Office of Researchand Deve lopment (ORD), and Regional Asbes to s Coordinators f r o m EPA Regional O f f i c e s ; and a peerreview group cons i s t ing of school o f f i c i a l s and technical s p e c i a l i s t s who are not EPA employees .
The OTS working group provided t h o r o u g h and t i m e l y cr i t i c i sm, s u g g e s t i o n s , and ass i s tance in f o r m u l a t i n gthe p r e s e n t a t i o n of more c o m p l e x issues. The working g r o u p members were:

J o a n Blake, Expo sur e E v a l u a t i o n Divi s ion
J o s e p h Breen, Exposure Eva lua t i on Divis ion
E l i z a b e t h Dutrow, Expo sur e Evalua t i on Division
Dave Mayer, Asbe s to s Act ion Program
C i n d y S t r o u p , Expo sure Evaluat ion Divi s ion

The larger EPA review group met early in the process to discuss the revision and to d e c i d e which areasneeded to be e m p h a s i z e d . In a d d i t i o n to per sons l i s t e d above, the group cons i s t ed of:
Carol Bass, Of f i c e o f T o x i c S u b s t a n c e s / E x p o s u r e Eva lua t i on Divis ion
Michael Beard, O f f i c e o f Research and D e v e l o p m e n t / E n v i r o n m e n t a l M o n i t o r i n g S y s t e m s Laboratory
W o l f g a n g Brandner, E P A Region V I I
Will iam Cain, Of f i c e o f Research and D e v e l o p m e n t / W a t e r E n g i n e e r i n g Research Laboratory
Mark H a g u e , O f f i c e o f t h e C o m p t r o l l e r / B u d g e t Division
Paul H e f f e m a n . EPA Region I
J i m L i t t e l l , E P A Region I V
Amy Moll , O f f i c e o f Toxic Substances/Economics and T e c h n o l o g y Divi s ion
Tony Restaino, EPA Region V
J o h n Rigby. O f f i c e o f T o x i c S u b s t a n c e s / C h e m i c a l Control Division
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S i m s Roy, O f f i c e o f A i r Q u a l i t y P l a n n i n g a n d S t a n d a r d s / E m i s s i o n S t a n d a r d s E n g i n e e r i n g Divi s i on
Steve S c h a n a m a n n , Of f i c e o f P e s t i c i d e s and T o x i c S u b s t a n c e s / A s b e s t o s A c t i o n Program
Lorie Roeser, Off i c e o f P e s t i c i d e s and T o x i c S u b s t a n c e s / O f f i c e o f C o m p l i a n c e M o n i t o r i n g
Roger W i l m o t h , Office of Research and D e v e l o p m e n t / W a t e r E n g i n e e r i n g Research Laboratory

The members of th i s group were also active p a r t i c i p a n t s in the three-day peer review meeting. We thankall o f them for the ir contribut ions. The Regional Asbes to s Coordinator s deserve spec ial recognit ion. T h e i ri n s i g h t s and s u g g e s t i o n s based on experience gained in the field were inva luab l e .
The peer review g r o u p members were:

S t e v e n B i e g e l , N a t i o n a l Ins t i t u t e o f B u i l d i n g Sc i enc e s , W a s h i n g t o n , DC
Will iam Brown, Asbe s to s Coord inator o f B a l t i m o r e C i t y , B a l t i m o r e , M a r y l a n d
J u d i t h H u n t , Broward County F l o r i d a S c h o o l s , Oakland Park, F l o r i d a
A r t L a n g e r , M t . S i n a i S c h o o l o f M e d i c i n e , C i t y U n i v e r s i t y o f N e w Y o r k , N e w Y o r k , N e w York
H a l Levin, U n i v e r s i t y o f C a l i f o r n i a , Berkeley, S a n t a Cruz, C a l i f o r n i a
Ernest Lory. Naval C i v i l E n g i n e e r i n g Laboratory, Port H u e n e m e , C a l i f o r n i a
M a r s h a l l Marcus , Marcus Assoc ia t e s , H o p e w e l l , V i r g i n i a
C h r i s T . M a t t h e w s , N a v a l F a c i l i t y E n g i n e e r i n g C o m m a n d , A l e x a n d r i a , V i r g i n i a
W i l l i a m N i c h o l s o n , M t . S i n a i S c h o o l o f M e d i c i n e , C i t y U n i v e r s i t y o f N e w Y o r k , N e w Y o r k , N e w Y o r k
J a m e s Parker, G e n e r a l Service s A d m i n i s t r a t i o n , W a s h i n g t o n , DC
Bernard R a f f e r t y , S c h o o l D i s t r i c t o f P h i l a d e l p h i a , P e n n s y l v a n i a
J o h n Rodou sak i s , Veterans A d m i n i s t r a t i o n , W a s h i n g t o n , DC
Don Ryan, H o u s e A p p r o p r i a t i o n s C o m m i t t e e , W a s h i n g t o n , DC
Robert Sawyer, M . D . , G u i l f o r d , C o n n e c t i c u t
G e o r g e S m a r t . George M . Smart A r c h i t e c t s . I n c . , R a l e i g h , N o r t h C a r o l i n a
J a m e s T r o m b l e y , H o s k i n s - W e s t e r n - S o n d e r a g g e r , I n c . , L i n c o l n . Nebraska
K e n n e t h M . W a l l i n g f o r d , N a t i o n a l I n s t i t u t e f o r Occupa t i ona l S a f e t y a n d H e a l t h , Cinc innat i , Ohio

T h e i r active p a r t i c i p a t i o n in the peer review mee t ing , the sp e ed wi th which th ey reviewed all d r a f t s , andt h e i r c o m m i t m e n t and d e d i c a t i o n to the ta sk o f d i s s e m i n a t i n g i n f o r m a t i o n and g u i d a n c e for the controlof e xpo sur e to a irborne asbe s to s are g r e a t l y a p p r e c i a t e d .
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Other contr ibutor s p a r t i c i p a t e d at various s tages in the report p r e p a r a t i o n . In p a r t i c u l a r , we wish to t h a n k**" P r o j e c t Of f i c er J o s e p h Carra (Off i c e o f T o x i c S u b s t a n c e s , Expo sur e E v a l u a t i o n D i v i s i o n ) , and S u s a n V o g t* (Office o f P e s t i c i d e s and T o x i c S u b s t a n c e s , Asbe s t o s A c t i o n Program).
Terri S t i t e l e r o f B a t t e l l e deserves special recognit ion for organiz ing the review m e e t i n g s and d i r e c t i n g thep r e p a r a t i o n and d i s t r i bu t i on of dra f t s . Karen K r a s n e r managed the document t h r o u g h it s many revisionsand Sharon C o n g d o n assisted in the p r o d u c t i o n of the final version. We also t h a n k other s u p p o r t s taffat EPA and at B a t t e l l e for c o n t r i b u t i n g to the s u c c e s s f u l c o m p l e t i o n of the p r o j e c t .
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S U M M A R Y O F G U I D A N C E

I N T R O D U C T I O N
Airborne asbestos contamination in b u i l d i n g s is a s ign i f i can t environmental problem. Various di sease s havebeen linked with industrial exposure to airborne asbestos, and the extensive use of asbestos p r o d u c t s inb u i l d i n g s has raised concerns about exposure to asbestos in nonindustrial settings. Surveys conductedby the Environmental Protection Agency (ERA) estimate that asbestos conta ining material s can be f o u n din a p p r o x i m a t e l y 31,000 schools and 733,000 other p u b l i c and commercial b u i l d i n g s in th i s country.
The presence of asbestos in a b u i l d i n g does not mean that the health of b u i l d i n g occupants is necessarilyendangered. As l o n g as asbestos-containing material (ACM) remains in good cond i t i on and is not d i s turb:ed, exposure is un l ik e ly . When b u i l d i n g maintenance, repair, renovation or other ac t iv i t i e s d i s t u r b ACM,or if it is damaged, asbestos f i b e r s are released creating a po t ent ia l hazard to b u i l d i n g occupants. A l t h o u g hnot required to do so by f edera l law, the prudent b u i l d i n g owner will take s teps to l imit b u i l d i n g occupants 'exposure to airborne asbestos. In 1983 EPA prepared and d i s t r i b u t e d "Guidance for C o n t r o l l i n g F r i a b l eA s b e s t o s - C o n t a i n i n g M a t e r i a l s in Bui ld ing s" (USEPA 1983a). Sinc e th i s gu idanc e was p u b l i s h e d , EPA hasga ther ed a d d i t i o n a l i n f o r m a t i o n and has gained v a l u a b l e experience t h r o u g h i t s c o n t i n u i n g Asbe s t o s- in-B u i l d i n g s Program. The guidance document has been sub s tant ia l ly revised to incorporate this new in for-mation and to r e f l e c t the comments and s ugge s t i on s of b u i l d i n g owners and other readers. EPA o f f e r sb u i l d i n g owners guidance to under s tand the technical issues, de t ermine if asbestos is present in a b u i l d i n g ,p l a n a control program, and choose the course of f u r t h e r action if necessary.
This summary is d i v i d e d into two parts. The f i r s t is an i n t r o d u c t i o n to the p r o b l e m of asbestos in b u i l d i n g sand summarizes the material that is pr e s en t ed in C h a p t e r 1. The second part of the summary prov ide sa concise o u t l i n e of the remainder of the report. It l i s t s the major s t ep s needed to de t ermine whether asbestosis present in a b u i l d i n g ( C h a p t e r 2), e s tab l i sh a special operat ions and maintenance (O&M) program ( C h a p t e r3), assess the need for f u r t h e r action ( C h a p t e r s 4 and 5), and carry out an abatement p r o j e c t ( C h a p t e r6). It i s i n t e n d e d as a ch e ck l i s t for the b u i l d i n g owner.

A C M I N B U I L D I N G S
ACM in b u i l d i n g s is f o u n d in three forms: (1) sprayed or troweled on c e i l i n g s and w a l l s ( s u r f a c i n g m a t e r i a l ) ;(2) in i n s u l a t i o n around hot or cold p i p e s , duct s , boi lers , and tanks ( p i p e and boiler i n s u l a t i o n ) ; and (3)in a variety of other p r o d u c t s such as c e i l i n g and f l o o r t i l e s and wall boards ( m i s c e l l a n e o u s m a t e r i a l s ) .In g enera l , ACM in the f i r s t two categories i s of greatest concern, e s p e c i a l l y if i t i s f r i a b l e . (Friable materialcan be c r u m b l e d , p u l v e r i z e d , or reduced to powder by hand pressure.)
T e s t i n g for ACM is required in pr imary and secondary schools only. ( R e g u l a t i o n s are s p e c i f i e d in "TheF r i a b l e Asbe s to s-Containing M a t e r i a l s in S c h o o l s ; I d e n t i f i c a t i o n and Notification Rule.") At pre sent , no p a r a l l e lru l e a p p l i e s to other p u b l i c or commercial b u i l d i n g s . F u r t h e r , no F e d e r a l r e g u l a t i o n s require abatementactions (repa ir or removal, enclosure, e n c a p s u l a t i o n ) .
The OSHA (Occupat ional Saf e ty and H e a l t h A d m i n i s t r a t i o n ) r e g u l a t i o n s s p e c i f y i n g work pract ice s and t h eEPA rules governing the h a n d l i n g and d i s p o s a l of asbestos a p p l y to abatement actions. S t a t e r e g u l a t i o n son these issues vary and may be more s t r ingent than f e d e r a l requirements.

•

A S B E S T O S C O N T R O L A C T I V I T I E S
The f o l l o w i n g pages o u t l i n e the s t ep s that a b u i l d i n g owner should take to control asbestos. Each s tepis d e s c r i b ed in more d e t a i l in the b ody of the report.
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Survey to See i f A s b e s t o s Is Present
• A p p o i n t an asbestos program manager and as s emble a survey team.
• Check b u i l d i n g records for evidence of asbestos- containing s u r f a c i n g mat er ia l s , p i p e and bo i l erin su la t i on , or miscellaneous ACM. •„.- . . . . . . .
• Locate and document all ACM i d e n t i f i e d in b u i l d i n g records.
• I n s p e c t the b u i l d i n g for f r i a b l e materials on wa l l s or c e i l ing s . I n s p e c t i o n means t ou ch ing w a l l sand ce i l ings .
• I n s p e c t the b u i l d i n g for i n s u l a t i o n on p i p e s and boilers. I n s p e c t i o n means l o o k i n g at p i p e s andboilers.
• Be per s i s t en t . F r i a b l e material s may be h i d d e n behind d r o p p e d c e i l i n g s or p a r t i t i o n s .
• C o l l e c t s a m p l e s o f f r i a b l e c e i l i n g and wall ma t e r ia l s f o l l o w i n g EPA procedure s .
• C o l l e c t s a m p l e s of p i p e and bo i l e r wrap if the i n s u l a t i o n i s e xpo s ed . Otherwise , assume thei n s u l a t i o n contains asbestos.
• S e n d s a m p l e s t o a q u a l i f i e d laboratory f o r ana ly s i s b y p o l a r i z e d l i g h t micro s copy ( P L M ) . I f t h es a m p l e s show more than one percent asbestos, the b u i l d i n g contains ACM.
• Document all f i n d i n g s .

E s t a b l i s h a S p e c i a l O p e r a t i o n s a n d M a i n t e n a n c e ( O & M ) Program
• Obtain coopera t ion of b u i l d i n g maintenance and cu s t od ia l managers.
• Educa t e b u i l d i n g o c cupant s and e m p l o y e e s about ACM.
• Train cu s t od ia l and maintenance workers in sp e c ia l c l e a n i n g t e c h n i q u e s and maintenanceprecautions.
• Clean the b u i l . d i n g t h o r o u g h l y us ing wet c l e a n i n g and H E P A - v a c u u m techniques .
• Repeat the c l e a n i n g m o n t h l y (near s u r f a c i n g m a t e r i a l s ) or s e m i - a n n u a l l y (near w r a p p e di n s u l a t i o n ) .
• Take sp e c ia l pr e cau t i on s b e f or e s t a r t i n g maintenance and cons truc t ion work.
• I n s p e c t ACM at l eas t twice a year for evidence of damage or d e t e r i o r a t i o n .
• Cont inue the O&M program until all ACM is removed.

Asses s t h e ACM to Determine th e N e e d f o r F u r t h e r A c t i o n
• Assess the l i k e l ihood of f i b e r release f rom the ACM by eva lua t ing its current c o n d i t i o n and thep o t e n t i a l for f u t u r e d i s turbance , damage or erosion.
• Det ermine:

S-2



— The need for f u r t h e r action.
— W h e n it s h o u l d be done.
— What abatement method s h o u l d be used.

Conduc t A b a t e m e n t A c t i o n s i f N e e d e d
• Hire an abatement contractor or, if in-house c a p a b i l i t i e s are ava i lab l e , use b u i l d i n g staff.
• To select a contractor:

— W r i t e precise contract s p e c i f i c a t i o n s .
— Check references .
— C o n d u c t interviews.
— Review insurance coverage.
— S e l e c t the "best" contractor, not nec e s sar i ly the lowest b idder.

• To M a n a g e the work:
— I n s p e c t the work site at least f o u r t imes a day to insure c o m p l i a n c e wi th all pr e s cr ib ed workprac t i c e s and worker pro t e c t i on measures. T h e s e i n c l u d e :

* Construct ion of a containment barrier around the entire work area, or the use of contain-ment bags for w r a p p e d i n s u l a t i o n .
* Use of coveral l s and re sp ira tor s by the workers.
* Provi s ion of worker change and d e c o n t a m i n a t i o n f a c i l i t i e s .

— Stop abatement work i m m e d i a t e l y if any c ond i t i on of the worksite a p p e a r s to be hazardous.
— Release the contractor o n l y a f t e r :

* The work si te has been t h o r o u g h l y c l eaned at least twice.
* The work s i te passes a visual test for abatement c o m p l e t i o n and c l e a n l i n e s s .
* The work site passes a test for airborne asbestos.
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C H A P T E R 1 . B A C K G R O U N D O N E X P O S U R E T O A S B E S T O S I N S I D E B U I L D I N G S
Cons t ru c t i on material s containing asbestos have been used e x t en s iv e ly in s choo l s and other b u i l d i n g s .The concern about exposure to asbestos in these b u i l d i n g s is based on evidence l i n k i n g various respiratorydiseases with occupational exposure . in the s h i p b u i l d i n g , min ing , m i l l i n g , and f a b r i c a t i n g indu s t r i e s . Thepresence of asbestos in a bui ld ing does not mean that the health of b u i l d i n g occupants is endangered.If asbestos-containing material (ACM) remains in good condition and is u n l i k e l y to be d i s t u r b e d , exposurewi l l be n e g l i g i b l e . However, when ACM is damaged or dis turbed — for e xampl e , by maintenance or repairsconducted without proper controls — asbestos f i b e r s are released. T h e s e f i b e r s can create a p o t e n t i a lhazard for b u i l d i n g occupants.

T h i s c hap t e r describes ACM f o u n d in b u i l d i n g s and the po t en t ia l h e a l t h risks to o c cupant s o f b u i l d i n g swhere ACM is present. A l s o , f e d e r a l r egu la t i on s addr e s s ing asbestos in b u i l d i n g s are b r i e f l y summarized.

S U M M A R Y
ACM in B u i l d i n g s : Three f o r m s of asbestos are t y p i c a l l y f o u n d in b u i l d i n g s : (1) sprayed- or troweled-on s u r f a c i n g mater ial s; (2) i n s u l a t i o n on p i p e s , bo i l er s , and duc t s; and (3) mi s c e l l aneou s f o r m s ,such as wal l board , c e i l ing t i l e s , and f l o o r t i l e s . ERA surveys estimate that 31,000 schools and 733,000p u b l i c a n d commercial b u i l d i n g s contain f r i a b l e ( e a s i l y c r u m b l e d ) A C M . F r i a b l e A C M a n d A C Md i s t u r b e d d u r i n g maintenance, repair or renovation are of greatest concern f r o m an exposureper spec t ive .
Levels of Airborne A s b e s t o s in B u i l d i n g s and Other S e t t i n g s : Prevalent l e v e l s of airborneasbestos in s id e b u i l d i n g s with ACM may be 10 to 100 t imes h igh er than outdoor l eve l s . However,these indoor l eve l s are t y p i c a l l y 10,000 to 100,000 times lower than l eve l s in asbestos i n d u s t r yworkp lac e s where asbe s to s-re la ted diseases have been w e l l - d o c u m e n t e d .
A s b e s t o s - R e l a t e d Disease: Most p e o p l e with asbes tos-related di s ease s (asbe s to s i s , l u n g cancer,and m e s o t h e l i o m a ) were exposed to h igh l e v e l s of asbestos w h i l e working in asbestos i n d u s t r i e spr i or to 1972. E x t r a p o l a t i o n of the r e l a t i o n s h i p between exposure level and disease ind i ca t e s thatonly a s m a l l p r o p o r t i o n of p e o p l e exposed to low l ev e l s of asbestos w i l l d e v e l o p asbe s to s-re lateddiseases. Smokers , c h i l d r e n , and young a d u l t s are at somewhat greater risk.
F e d e r a l R e g u l a t i o n s R e g a r d i n g Asbe s t o s in Bui ld ing s: Current r e g u l a t i o n s (1) restrict the useof most asbestos produc t s in new b u i l d i n g s , (2) s p e c i f y work pract i c e s for removal of ACM f r o mbui ld ings , and (3) require the i d e n t i f i c a t i o n of asbestos in schools. T h e r e are no exposure stan-dards for nonindus tr ia! s e t t i n g s , and no r e g u l a t i o n s requir ing corrective actions in b u i l d i n g s withA C M .

1.1 A s b e s t o s - C o n t a i n i n g M a t e r i a l s in B u i l d i n g s
Asbes to s may be f o u n d in cement p r o d u c t s , acoustical p l a s t e r , f i r e p r o o f i n g textiles rwallboara^ceiiiag=iil£s,-vinyl f l o o r t i l e s , thermal in su la t i on , and other materials. 1 ERA surveys es t imate that 31,000 schools and733,000 f edera l and commercial bui ldings have ACM in one form or another (USEPA 1984a, 1984b). ACMhas been grouped into three categories: (1) sprayed- or troweled-on material s on c e i l ings , w a l l s , and others u r f a c e s ; (2) in su la t ion on p i p e s , boilers, tanks, duc t s , and other e q u i p m e n t ; and (3) other mi s c e l l aneou sproducts. (Example s of ACM are shown in Rgure 1.) Mater ia l in the f i r s t two categories can t e - f r iab l e rthat is, it can be c rumb l ed , p u l v e r i z e d , or reduced to powder by hand pressure. Most ACM in the th i rdcategory is n o n f r i a b l e .

' D e s c r i p t i o n s of the se and other t y p e s of p r o d u c t s c o n t a i n i n g asbestos a p p e a r in A p p e n d i x A.
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Friable mat er ia l s are more l ikely than n o n f r i a b l e m a t e r i a l s to release f i b e r s when d i s t u r b e d or d a m a g e d .A l t h o u g h n o n f r i a b l e ACM is of le s s i m m e d i a t e concern, it should not be ignored. F i b e r s will be releasedif n o n f r i a b l e material is cut, drilled, s a n d e d , or broken d u r i n g b u i l d i n g repairs or renovation.

1.2 Levels of Airborne Asbes to s in B u i l d i n g s and Other S e t t i n g s
Levels of airborne asbestos in the asbestos indus try workplace are s u b s t a n t i a l l y h igher than l ev e l s f o u n doutdoors or in b u i l d i n g s with ACM'. F i g u r e 2 shows level s measured in the three s e t t ings: asbestos insula-tion p l a n t s b e f o r e the 1972 Occupat ional S a f e t y and H e a l t h A d m i n i s t r a t i o n (OSHA) exposure s tandards ,schools with ACM, and outdoor urban areas.2 The range of values in each category r e f l e c t s d i f f e r e n c e sin lo ca t ion, source of asbestos, and variabi l i ty in asbestos measurements. Concentra t ions may exceed theu p p e r l i m i t s o f these ranges f or short p e r i o d s i f , f or e xampl e , m a n u f a c t u r i n g equipment m a l f u n c t i o n s , in-su la t ing material is pierced with a sharp ob j e c t , or asbestos-coated surface s are di s turbed by the impactof a ba l l or s imi lar object .
F i g u r e 2 shows that prevalent concentrations of airborne asbestos in a s a m p l e of school b u i l d i n g s were-a p p r o x i m a t e l y 10 to 100 t imes h i g h e r than outdoors. At the same time, asbes tos l e v e l s in the s choo l s were10,000 to 100,000 t imes lower than pre-1972 l eve l s in asbestos i n s u l a t i o n workp la c e s . 3

1.3 Diseases Associated with Exposure to Asbestos
Much of what is known about asbestos-related diseases comes f rom s t u d y i n g workers in the various asbestosindus tr ie s . Exposure to l eve l s of airborne asbestos t y p i c a l of the asbestos workplace prior to 1972 has beenl i n k e d with a d e b i l i t a t i n g l u n g disease c a l l e d asbes tos i s; a rare cancer of the chest and abdomina l l i n i n gc a l l e d meso the l ioma; and cancers of the l u n g , e s ophagu s , stomach, colon, and other organs. In 1972 f e d e r a le xpo sure s t a n d a r d s were i m p o s e d .

The r e la t i on sh ip between exposure level and hea l th risk is complex. The po t en t ia l for disease a p p e a r sto be re lated to the p h y s i c a l and chemical character i s t i c s of asbestos f i b e r s as wel l as to the c oncen tra t i onof f i b e r s in the air. Data on asbestos workers indica t e that the risks of asbestosi s , l u n g cancer, andmeso th e l i oma decrease in direct p r o p o r t i o n to a decrease in total asbestos dose. Because there is no directi n f o r m a t i o n on h e a l t h risks f r o m exposure to asbestos in b u i l d i n g s wi th ACM, the risks are e s t imated bye x t r a p o l a t i o n f r o m s tudie s of asbestos i n d u s t r y workers ( N i c h o l s o n 1984, NRC 1984, The Royal Commis-sion of Ontario 1984). The e s t imate s indicate that on ly a small p r o p o r t i o n of p e o p l e exposed to low l e v e l sof asbestos w i l l d e v e l o p asbestos-related diseases. However, c omb in ing smoking with oc cupat ional ex-posure to asbestos increases the l u n g cancer rate above the rate due to e i ther smoking or asbestos ex-posure alone. A l s o , asbestos exposure in c h i l d r e n is of sp e c ia l concern: since they have a greater remain-ing l i f e s p a n than a d u l t s , t h e i r l i f e t i m e risk o f d e v e l o p i n g me so th e l i oma i s greater. A v o i d i n g unnecessaryexpo sure to asbestos is p r u d e n t .

2 For compari son, all data are expres s ed in nanograms per cubic meter ( n g / m 3 ) units. Concentra t ions of asbestosf i b e r s in the air are measured in terms of e i ther the number of f i b e r s per unit volume ( t y p i c a l l y , f i b e r s per cubicc en t ime t er) or the mass per unit volume ( t y p i c a l l y , ng/m 3 ). A nanogram is o n e - b i l l i o n t h of a gram. See A p p e n d i xB for a s i m p l e explanat ion of measurement units used for airborne asbestos concentrations.
* The data in Figure 2 should be i n t e r p r e t e d with caution. Est imated concentrat ions in asbestos w o r k p l a c e s are bas-ed on measurements of airborne f i b e r s using the method s p e c i f i e d by OSHA ( p h a s e contrast m i c r o s c o p y ) , whi l ethe l ev e l s in schools and outdoors were measured by a d i f f e r e n t method (transmi s s i on e lec tron micro s copy). Com-par i s on s of measurements obtained by the two me thods are based on certain a s s u m p t i o n s (see f o o t n o t e to F i g u r e2). Measurement of airborne asbestos f i b e r s is a complex subjec t and is discussed in more d e t a i l in S e c t i o n 4.1.2.
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F r i a b l e , f l u f f y s p r a y e d - o n m a t e r i a l F r i a b l e , c e m e n t i t i o u s sprayed-on or troweled
mat er ia l ( a c o u s t i c a l p l a s t e r )

. . . . . . • • • • • « • • ^« . . . • • • • • • • • • * • t" -r;

N o n f r i a b l e w a l l b o a r d with f r i a b l e s p r a y e d - o n
mater ia l behind

Pipe l a g g i n g

F i g u r e 1 . E x a m p l e s o f a s b e s t o s - c o n t a i n i n g m a t e r i a l s f o u n d i n b u i l d i n g s .
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F i g u r e 2. C o m p a r i s o n of measured airborne asbestos c onc en tra t i on s in three sett ings.*

Asbestos in su la t i onworkplaces be fore 1970( N I O S H 1972)

School b u i l d i n g s _ _(USEPA 1983b, Chesson CZ. _ _"et al. 1985 a.b)

Outdoor ambient airI U S E P A 1983b, Chessonet al. 19S5 a.b)

I_______I_______J_______I I_______I
0.1 1.0 10 100 1.000 10.000 100.000 1.000.000 10.000.000

N a n o g r a m s p e r cubic meier

-Range-

25% 75
P e r c e n t i l e s

•Levels in asbestos workplace s were derived f r o m measurer? s u s ing p h a s e contrast m i c r o s c o p y (PCM) w h i l e
l e v e l s in school b u i l d i n g s and ou tdoor s were measured u s ing e l e c t r on m i c r o s c o p y (EM). PCM and EM
measurement s are no t d i r e c t l y c o m p a r a b l e . PCM measures al l f i b e r s whereas EM can d i s t i n g u i s h between
asbes to s a n d nonasbe s to s f i b e r s . I n a d d i t i o n , E M h a s a b e t t e r c a p a b i l i t y t h a n P C M f o r d e t e c t i n g s m a l l f i b e r s . I norder t o t r a n s l a t e th e w o r k p l a c e PCM m e a s u r e m e n t s ( e x p r e s s e d a s f i b e r c o u n t s ) i n t o v a l u e s o f a s b e s t o s mass
( n a n o g r a m s ) t h a t are a p p r o x i m a t e l y c o m p a r a b l e to EM measurements , 30 f i b e r s were assumed to equal one
nanogram. T h i s value i s an average o b t a i n e d f r o m many c o m p a r i s o n s of PCM and EM mea sur ement s t a k e n at
the same locat ion ( i n d u s t r i a l s e t t i n g s ) and time. V a l u e s for individual s a m p l e s range f r o m about 10 f i b e r s per
n a n o g r a m of asbestos to we l l over 100 f i b e r s per nanogram. d e p e n d i n g on the average size of f i b e r s and ther e l a t i v e number of asbestos and nonasbe s to s f i b e r s in the air ( V e r s a r 1980 and W i l l i a m N i c h o l s o n . p e r s ona l
communication. 1982).
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^ 1.4 F e d e r a l R e g u l a t i o n s Regard ing Asbes to s in B u i l d i n g s
» Both ERA and OSHA have p u b l i s h e d r e g u l a t i o n s to reduce asbestos exposure. ERA r e g u l a t i o n s f o c u s on:(1) a p p l i c a t i o n and removal of ACM in new or remodeled b u i l d i n g s , and (2) i d e n t i f i c a t i o n of f r i a b l e asbestosin schools. ERA also r egula t e s the indus tr ia l emission of asbestos f i b e r s and the d i s p o s a l of asbestos waste.OSHA addresses worker protection in the workplace.

The f i r s t ERA regu la t i on s were issued in 1973 under the N a t i o n a l Emission S t a n d a r d s for H a z a r d o u s AirP o l l u t a n t s (NESHAPS), as authorized by the Clean Air Act. The f i r s t regulations were directed large ly atthe asbestos indu s t r i e s , but also p a r t i a l l y banned s p r a y - a p p l i e d ACM in new b u i l d i n g s , and e s tab l i sh edprocedures for h a n d l i n g ACM d u r i n g d e m o l i t i o n . The r egu la t i on s were revised in 1975 and 1978 to coverb u i l d i n g renovations, the use of all type s of i n s u l a t i n g ACM in new b u i l d i n g s , and asbestos emissions f r o mACM waste d i s p o s a l . 4

Of p a r t i c u l a r interest to owners of b u i l d i n g s with ACM are the f o l l o w i n g r egu la t i on s:
» When a bu i ld ing is demoli shed — or more than 260 linear ft. of asbestos p i p e insu la t ion or 160sq. ft. of asbestos s u r f a c i n g material are removed d u r i n g renovation — advance notice must bef i l ed with t h e EPA regional o f f i c e a n d / o r t h e s tate, g i v i n g :

— name and addre s s of the b u i l d i n g owner or manager;— d e s c r i p t i o n and loca t ion of the b u i l d i n g ;— s c h e d u l e d s t a r t i n g and c o m p l e t i o n date s of ACM removal;— d e s c r i p t i o n of the p l a n n e d removaj m e t h o d s ; and— name, addre s s , and locat ion of d i s p o s a l site.
"" • ACM can be removed only with wet removal t e chniques (see S e c t i o n 5.1). Dry removal is a l l owedonly under special condit ions and only with written EPA approval.v.

• No v i s i b l e emissions of dus t are a l l owed d u r i n g removal, t r a n s p o r t a t i o n , and d i s p o s a l o f ACM. (Thewet removal t echniques de scr ibed in S e c t i o n 5.1 are d e s i g n e d to s a t i s f y thi s r equirement .)
The ent ire text o f th e NESHAPS r e g u l a t i o n s a p p e a r s in A p p e n d i x C. Before b e g i n n i n g any ACM removalor b u i l d i n g d e m o l i t i o n , t h e b u i l d i n g owner shou ld review th e NESHAPS requirements in d e t a i l . More i n f o r -mation can be obtained f r o m the regional NESHAPS contact. A d d r e s s e s and t e l e p h o n e numbers of thecontacts are f o u n d in A p p e n d i x D.
The second se t o f EPA r e g u l a t i o n s i s in the " F r i a b l e A s b e s t o s - C o n t a i n i n g M a t e r i a l s in S c h o o l s ; Ident i f i ca-tion and N o t i f i c a t i o n Rule," (40 CFR Part 763)5 p r o m u l g a t e d under the Toxi c Subs tance s Control Act. Knownas the A s b e s t o s - i n - S c h o o l s rule , it requires all pr imary and secondary schools , both p u b l i c and private , to:

• in spe c t , s a m p l e , and analyze f r i a b l e material s for asbestos;
• document all f i n d i n g s ; and
• i n f o r m all school employe e s and the school' s parent-teacher organizat ion (or par en t s , - i f 4her«=is-r.o-organized group) of the location of f r i a b l e ACM, and provide each custodial worker with a copy ofthe EPA p u b l i c a t i o n , "A G u i d e for R e d u c i n g Asbestos Exposure," as pub l i s h ed in the FEDERAL

REGISTER (40 CFR Part 763).

* T h e c o m p l e t e set of r e g u l a t i o n s was r e p r o m u l g a t e d on April 5, 1984.
'The d e a d l i n e f o r c o m p l i a n c e with th e Rul e wa s J u n e 28 , 1983. A copy o f t h e Rule i s a v a i l a b l e f r o m EPA. SeeA p p e n d i x E.
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The OSHA r e g u l a t i o n s were f i r s t issued in 1972 and m o d i f i e d in 1976. T h e y s p e c i f y airborne e xpo sure stan-dard s for asbestos workers, eng ine e r ing and admini s t ra t iv e control s , w o r k p l a c e prac t i c e s , and medi ca lsurve i l lanc e and worker pro t e c t i on requirements. In 1982, OSHA announced it s i n t e n t i o n to t i g h t e n theexposure standards. ( S e e th e "Calendar o f F e d e r a l Regulat ions," p u b l i s h e d in th e FEDERAL REGISTER[47 FR18071.) 6 The OSHA regula t i ons a p p l y to al l workplace act ivit ie s invo lv ing asbestos, i n c l u d i n g removalof ACM from bu i ld ing s . Future OSHA regulations may inc lude separate exposure s tandards for ACM removaloperations. The c o m p l e t e text o f the OSHA regu la t i on s appear s in A p p e n d i x F.
OSHA's worker exposure s tandards ar e i n a p p r o p r i a t e f o r nonindus tr ia l s e t t ings . Fir s t , t h e s tandard s wereset to protect workers only against asbestosi s , which does not occur at the lower exposure l e v e l s t y p i c a lof b u i l d i n g s with ACM. S e c o n d , the measurement technique that determines OSHA c o m p l i a n c e does notd i s t i n g u i s h between asbestos and nonasbestos f i b e r s and does not measure the smal l asbestos f i b e r st y p i c a l l y f o u n d i n b u i l d i n g s with A C M .

•
The measurement p r o b l e m is not a m a j o r shortcoming in i n d u s t r i a l s e t t i n g s wnere most airborne f i b e r sare expec t ed to be asbestos. However, o n l y a few f i b e r s in b u i l d i n g air are asbestos, and the OSHAmeasurements may be m i s l e a d i n g . (Other l i m i t a t i o n s of the OSHA technique f u r t h e r c o n f o u n d the measure-ment of airborne asbestos in b u i l d i n g s . See S e c t i o n 4.1.2 for a more d e t a i l e d d i s c u s s i o n of measur ing air-borne asbestos.)

* As of July 1, 1976, the OSHA s t a n d a r d s were set at 2 f i b e r s per cubic c e n t i m e t e r averaged over 8 hours and ac e i l i n g l eve l not to exceed 10 f i b e r s per cubic c e n t i m e t e r "at any time." OSHA is now e v a l u a t i n g the e f f e c t of lower-ing the 8-hour s t a n d a r d to e i t h e r 0.5 or 0.2 f i b e r s per cubic c e n t i m e t e r in order to p r o t e c t workers agains t cancer,
a s p u b l i s h e d in th e FEDERAL REGISTER (47 FR 1807).

1-6



^ C H A P T E R 2 . D E T E R M I N I N G I F A S B E S T O S - C O N T A I N I N G M A T E R I A L
( A C M ) I S P R E S E N T I N B U I L D I N G S

V
To determine if ACM is present in a b u i l d i n g , examine cons truc t ion records and conduct a t h o r o u g h in-• spec t ion of b u i l d i n g materials . If asbestos i s not pre s en t , no f u r t h e r action i s required. If asbestos i s f o u n d ,however, a control program should be ini t iated. In either case, workers and other b u i l d i n g o c c u p a n t s willbe concerned. The b u i l d i n g owner must be pr epared to e x p l a i n the p u r p o s e of the survey, its r e su l t s , andp l a n s for c o n t r o l l i n g ACM if i t i s present.
S U M M A R Y

P l a n n i n g the Survey: A p l a n for c o n d u c t i n g the ACM survey should i n c l u d e a s s e m b l i n g the surveyteam and g a i n i n g cooperat ion of b u i l d i n g management. The p l a n shou ld also i n c l u d e a p u b l i c in-f o r m a t i o n program.
C o n d u c t i n g the Survey: The survey consists o f ch e ck ing b u i l d i n g records and i n s p e c t i n g theb u i l d i n g for evidence of ACM. S p e c i f i c procedures di f fer for the three t y p e s of ACM, and may in-c l u d e s a m p l i n g and analys i s of suspect materials.

2.1 P l a n n i n g the Survey
The survey has f o u r component s:

• Reviewing b u i l d i n g records for re f erence s to asbestos used in cons truc t ion or repairs;
*" • I n s p e c t i n g m a t e r i a l s t h r o u g h o u t the b u i l d i n g to i d e n t i f y tho s e that may contain asbes tos;

"*"• • S a m p l i n g su spe c t mat er ia l s for l a b o r a t o r y c o n f i r m a t i o n tha t asbestos is p r e s e n t ; and
• M a p p i n g the locat ions of all c on f i rmed or suspected ACM.

T h o r o u g h p l a n n i n g i s e s s en t ia l because:
• The survey must prov ide accurate and r e l i a b l e i n f o r m a t i o n ;
• Quest ions f r o m b u i l d i n g occupants or the p u b l i c about the survey and about asbestos in generalmust be answered quickly and responsively;
• C o m p l e t e , accurate, unambiguous documenta t ion of the survey and all test r e su l t s is c r i t i c a l ; and
• If ACM is f o u n d , the b u i l d i n g owner must be p r e p a r e d to i n i t i a t e spe c ia l o p e r a t i o n s andmaintenance (O&M) pract i c e s i m m e d i a t e l y , and to d e v e l o p other contro l s to minimize h e a l t hrisks (see C h a p t e r 3).

The impor tance of a w e l l - p l a n n e d p u b l i c communications program cannot be over- emphas i z ed . Asbes to sis an e x c e p t i o n a l l y emotional issue. A b u i l d i n g owner must c learly understand the purpose of the surveyin order to ant i c ipat e and addres s the concerns of b u i l d i n g occupants and the publ ic .

2.1.1 A s s e m b l i n g the Survey T e a m
Owners are u l t i m a t e l y r e s p o n s i b l e f or asbe s to s-related p r o b l e m s in t h e i r b u i l d i n g s . The ownrenshoald~ap r

point an asbestos program manager to direct all asbestos-related act ivit ie s . The asbestos program manager
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,- must be able to i d e n t i f y and assess the e x p e r t i s e of the diverse personnel required for an e f f e c t i v e team.The asbestos program manager should communicate d i r e c t l y with the b u i l d i n g owner. In a d d i t i o n , i f ACMV is pre s ent , the asbestos program manager wi l l oversee the d e v e l o p m e n t of the asbestos control program,and provide i n f o r m a t i o n to the publ ic . The manager needs to become f a m i l i a r with the use of ACM inb u i l d i n g s , the potent ia l for b u i l d i n g contamination by airborne asbestos, the h e a l t h risks to b u i l d i n g oc-cupant s , and op t i on s for c o n t r o l l i n g ACM. The manager needs a general u n d e r s t a n d i n g of all the issuesin order to review technical tasks and j u d g e whether they are being p e r f o r m e d proper ly . If the b u i l d i n gowner has no experienced person on his staff, he should consider hiring a q u a l i f i e d consul tant .
T h e program m a n a g e r ' s r e s p o n s i b i l i t i e s in c lude:

• I m p l e m e n t i n g a t r a i n i n g program for the ACM survey if the survey is to be conducted in-house;
• S e l e c t i n g a technical advisor to conduct the ACM survey if an out s ide c on su l tan t is needed;
• S e l e c t i n g a laboratory to analyze s a m p l e s of material f rom the b u i l d i n g ;
• D e s i g n i n g a system to document all i n f o r m a t i o n about asbestos in the b u i l d i n g ; and
• D e v e l o p i n g a communicat ions package for d i s cu s s i on s with b u i l d i n g o c cupant s and others.

If ACM i s f o u n d , the asbestos program manager shou ld also be pr epared to in i t ia t e s p e c ia l opera t i on sand maintenance (O&M) practices (see C h a p t e r 3), .assess the need for other control measures (see C h a p t e r s4 and 5), and oversee abatement p r o j e c t s if a d d i t i o n a l corrective action is necessary (see C h a p t e r 6). Thed u t i e s and r e s p o n s i b i l i t i e s of the manager cont inue u n t i l all ACM is removed f r o m the b u i l d i n g .
An asbestos survey team should be assembled under the direc t ion of the asbestos program manager. Rgure•v- 3 i l l u s t r a t e s the organizat ion of the team. The b u i l d i n g archi tec t , the f a c i l i t i e s (or phy s i ca l plant) manager,and the head of b u i l d i n g maintenance are obvious choices due to th e i r k n o w l e d g e of b u i l d i n g records andf a c i l i t i e s . M a i n t e n a n c e and eng ine er ing s taff s may also be team members since they l i k e l y wil l conductthe survey. If an ou t s i d e technical advisor is hired to conduct the survey, he or she would be a memberof the team. Other team members ac t ing p r i m a r i l y as spec ia l advisors would i n c l u d e an attorney and arisk manager (i.e., a per son r e s p o n s i b l e for insurance).
As indicated by Rgure 3, the asbestos program manager should seek advice f rom the EPA Regional AsbestosCoord ina tor (RAC). ( A d d r e s s e s and t e l e p h o n e numbers for the 10 RACs are l i s t e d in A p p e n d i x D.) TheRAC has i n f o r m a t i o n on ACM surveys, technical advisors, consul tant s , laboratories for analyz ing s a m p l e sof b u i l d i n g material s , t ra ining programs , and abatement contractors.
The asbestos program manager should attend one of the asbestos control t ra in ing courses o f f e r e d by univer-s i t i e s and pr ivat e organizations. C u r r e n t l y , EPA-sponsored programs are o f f e r e d in c o n j u n c t i o n with GeorgiaInsti tute of T e c h n o l o g y , Kansa s U n i v e r s i t y and Tufts Univer s i ty . The RAC is the best source of f u r t h e r in f or-mation r e g a r d i n g these programs and others which may be a v a i l a b l e in each Region.
If a t e chnical advisor will be hired to conduct the survey, the asbestos program manager should requireevidence of experience a n d / o r t ra ining. Examine re f erence s , e s p e c i a l l y those prov ided by other b u i l d i n gowners. Be sure the advisor has a r e p u t a t i o n for b e ing thorough. Most survey errors involve overlookingb u i l d i n g areas where there could be ACM. Asbe s t o s control advisors i n c l u d e s p e c i a l l y trained engineers,archi tec t s , and i n d u s t r i a l hygienists.
If ACM i s f o u n d , the technical advisor may assist with the c on t inua t i on o f the control program. In that case,the advisor should al so have exper i ence in d e v e l o p i n g a sp e c ia l O&M p r o g r a m , asses s ing the need fora d d i t i o n a l corrective action, and m o n i t o r i n g abatement p r o j e c t s . A d d i t i o n a l i n f o r m a t i o n on s e l e c t ing technicaladvisors is p r o v i d e d in C h a p t e r s 3 and 4.
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F i g u r e 3. C o m p o s i t i o n of the ACM survey team.



2.1.2 Obtaining Cooperat ion
An ACM survey will be successful only if everyone in b u i l d i n g management cooperates. Most i m p o r t a n t l y ,the b u i l d i n g owner must be convinced that exposure to asbestos is p o t e n t i a l l y a serious p r o b l e m , and thata careful survey for ACM is needed. The asbestos program manager and the b u i l d i n g owner must havea close working relationship.
Beyond this, cooperation must be obtained f r o m b u i l d i n g maintenance, operat ions , and p l a n n i n g person-nel. A survey for ACM can d i s r u p t normal b u i l d i n g activities. Occupants will be concerned and curious.The survey team must be prepared to discuss the p u r p o s e of the survey in a way that is real i s t i c , yet doesnot cause undue anxiety. Questions requiring a l eng thy response should be. referred to the program manager.

2.2 C o n d u c t i n g the Survey
The survey involves a review of b u i l d i n g records and an inspec t ion of the b u i l d i n g for f r i a b l e materials.The i n s p e c t i o n is the more impor tant component of the survey since b u i l d i n g records are o f t e n i n c o m p l e t eand unreliable. Whenever the presence of asbestos is in doubt, prudence is recommended: treat the materialas if it contains asbestos.

2.2.1 deneral Survey E l e m e n t s
F i g u r e 4 i l l u s t r a t e s the survey s t ep s . Begin by reviewing b u i l d i n g records to see if ACM was s p e c i f i e d atany stage. A l t h o u g h b u i l d i n g records are o f t e n unre l iab l e , they are a u s e f u l s tar t ing point. Check the or ig inalp lan s , s h op drawings , r e m o d e l i n g records, and work change orders. A p p e n d i x A is a list of the most com-mon uses and types of ACM in b u i l d i n g s since 1960. If any of these items appears in the records, assumethat asbestos is in the b u i l d i n g . Identify ACM mentioned in b u i l d i n g records by type: (1) troweled- or sprayed-on sur fa c ing material, (2) p i p e and boiler in su la t ion, or (3) other miscel laneous ACM.
N e x t , inspect the b u i l d i n g for ACM i d e n t i f i e d in the b u i l d i n g records. Determine if the material s are f r i a b l eand record the f i n d i n g s . T h e y may be s a m p l e d and analyzed to c on f i rm the presence of asbestos. T h o r o u g h l yinspect al l areas of the b u i l d i n g for f r i a b l e materials and sampl e them. The s p e c i f i c procedures for inspec-tion and s a m p l i n g vary d e p e n d i n g on which of the three type s of material are involved. The s a m p l e r ofb u i l d i n g mat er ia l s s hou ld wear a respirator to prevent inha la t i on of f i b e r s . ( S e e S e c t i o n 5.1 for i n f o r m a t i o non respirators.)

2.2.2 Proc edure s for S p r a y e d * or T r o w e l e d - o n S u r f a c i n g M a t e r i a l s
S u r f a c i n g mater ia l s can be f r i a b l e or n o n f r i a b l e . F r i a b l e f o r m s are e i t h e r very f i b r o u s and f luf fy (somet imesl ik e cotton candy) or granular and cementi t ious (review F i g u r e 1). Since f r i a b l e materials are more l i k e l ythan n o n f r i a b l e ma t e r ia l s to release f i b e r s when d i s t u r b e d , the f i r s t p r i o r i t y i s to ident i fy those f r i a b l e sur-f a c i n g ma t e r ia l s that contain asbestos. As shown in F i g u r e 5, the f i r s t s t ep is to locate ACM s p e c i f i e d inb u i l d i n g records a n d d e t e rmine i t s f r i a b i l i t y . T h e n , i d e n t i f y a l J f r i a b l e s u r f a c i n g material s i n t h e b u i l d i n gand take s a m p l e s to be analyzed for asbestos.

2.2.2.1 S u r f a c i n g M a t e r i a l s I d e n t i f i e d as ACM in B u i l d i n g Records
Begin by locat ing any acoustical p las t er or other surfac ing materials that , according to b u i l d i n g records,contain asbestos. Rub these m a t e r i a l s to see if t h ey crumble or produc e a l ight powder. If so, considerthem f r i a b l e . ( W h e n d i s t u r b i n g material that may contain asbestos, the inspec tor should wear protect iveequ ipmen t .) E i t h e r assume that these mater ial s contain asbestos, or s a m p l e and analyze them, as di scus sedbelow. Record the lo ca t ion and degree of f r i a b i l i t y .

2-4



ReviewB u i l d i n g Records

to61

I n i t i a t e t h eB u i l d i n g
I n s p e c t i o n
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F i g u r e 4. Initial S t e p s in an ACM Survey.



2.2.2.2 Other S u r f a c i n g Mater ia l s T h a t May Contain Asbestos
Conduct a thorough b u i l d i n g in spec t i on for f r i a b l e materials on wal l s , c e i l ing s , beams, ducts, and any othersurface. Rub the material to see if it is f r i a b l e . F o l l o w i n g Rgure 5, group any f r i a b l e material into."homogeneous" areas for f u r t h e r study.1 A homogeneous area contains f r i a b l e material that seems by tex-ture and color to be un i f o rm. If materials appear ing un i f orm were i n s t a l l e d at d i f f e r e n t t imes, de s ignatethe two materials as d i s t in c t homogeneous areas.
Once homogeneous areas of f r i a b l e materials have been d e l i n e a t e d and recorded on f l o o r p l a n s , co l l e c tsamples of the materials and send them to a q u a l i f i e d laboratory. S a m p l i n g and analysis should be con-ducted according to the f o l l o w i n g g u i d e l i n e s : 2

• A p p o i n t a coordinator to oversee the entire s a m p l i n g and analysis operat ion and q u a l i t y assuranceprogram. The asbestos program manager or technical expert may assume t h i s role.
• Choose a q u a l i f i e d laboratory to analyze the s a m p l e s (see A p p e n d i x G.2). The approved methodof bulk s ampl e analysis for asbestos is polarized t ight microscopy. In certain cases, X-ray dif-f r a c t i o n may be required to c o n f i r m the presence of asbestos.
• C o l l e c t at least three core s a m p l e s of material in each homogeneous s a m p l i n g area. S e l e c ts a m p l i n g l o ca t i ons that are repre s entat ive of the homogeneous area. ( E i t h e r select l o ca t i on sevenly d i s t r i b u t e d throughout the area or choose the locations by a random se lec t ion methodsuch as the one de scr ibed in USEPA 1980a. It is i m p o r t a n t that three s a m p l e s not be c o l l e c t e din the same location.) Remember that everyone taking sample s should wear a respirator.
• C o l l e c t at least 1 q u a l i t y control (QC) s a m p l e per b u i l d i n g or 1 QC s a m p l e per 20. sample s ,whichever is larger. A QC s a m p l e is taken f r o m the area a b u t t i n g a r e g u l a r s a m p l e . (The twos a m p l e s are r e f e rr ed to as "side-by-side samples .") The QC s a m p l e s hou ld be analyzed at asecond laboratory to c o n f i r m the r e su l t s of the pr imary laboratory.
• Label all s a m p l e s with an i d e n t i f y i n g code and keep a code log. To avoid bias, the laboratoryanalyst s h o u l d not know the origin of the sample s .
• Asbe s t o s is present if the material analyzed is more than one percent asbestos by weight .

Record the r e su l t s of the s a m p l i n g and analys i s program and save the records i n d e f i n i t e l y . If no asbestosis f o u n d in these mater ia l s , no f u r t h e r action is necessary for th i s category of ACM. If asbestos is pr e s en t ,then an asbestos control program should be d e v e l o p e d as de s cr ibed in C h a p t e r s 3 and 4.

2.2.3 Procedure s f o r P i p e and Boi l e r I n s u l a t i o n
A s b e s t o s - c o n t a i n i n g i n s u l a t i o n is f o u n d on e q u i p m e n t c o n t a i n i n g hot air or l i q u i d — p i p e s , bo i l er s , tanks,and somet imes ducts. T h e s e i n s u l a t i o n ma t e r ia l s may be a chalky mixture of magnesia and asbestos,p r e f o r m e d f i b r o u s asbestos w r a p p i n g , asbestos f i b e r f e l t , corrugated paper , or i n s u l a t i n g cement. In mostcases, the i n s u l a t i n g material is covered wi th a pro t e c t iv e jacket of c l o t h , tape , p a p e r , me ta l , or cement.3

1 The Asbestos-tn-Schools rule allows schools to skip the s a m p l i n g and analys i s s t ep s by as suming that any f r i a b l ematerials f ound in the bui lding contain asbestos. The location of all tr iable materials must be documented and alla f f e c t e d p a r t i e s must be n o t i f i e d whether asbestos is assumed to be present or c o n f i r m e d by laboratory analy s i s .N o n l r i a b l e mat er ia l s are not addre s s ed by the A s b e s t o s - i n - S c h o o l s rule.
2 S p e c i f i c procedures for s a m p l i n g and analyz ing f r i a b l e mater ial s in schools were presented in the Asbe s to s- in-S c h o o f s rule. T h e s e p r o c e d u r e s are cons i s t en t wi th the g u i d e l i n e s pre sented here.
3 ACM sprayed on duc t s should be considered s u r f a c i n g mater ia l .
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Locate A C MS p e c i f i e d in B u i l d i n gRecords

Document* Asbes to sMaterialsF r i a b l e ?
Document

I n s p e c t B u i l d i n g f o rF r i a b l e M a t e r i a l s

I s Asbe s t o sPresent anywhere?

I d e n t i f y H o m o g e n e o u sA r e a s and S a m p l e

S e n d S a m p l e s t oLaboratory f o r A n a l y s i sby PLM

I n i t i a t e S p e c i a lO&M Program
I sAsbe s t o sPresent any-where?

Document

F i g u r e 5. Survey procedure s for s prayed- or t r owe l ed-on s u r f a c i n g material.

'These m a t e r i a l s can be s a m p l e d and a n a l y z e d to c o n f i r m t h a t t h ey do conta in asbes tos , and that as p e c i a l O&M program i s needed.

2-7



*- Boi l er i n s u l a t i o n may consist of t h e rmal bricks ( r e f r a c t o r y ) or asbestos i n s u l a t i n g b l a n k e t s , and is u s u a l l ycovered wi th f i n i s h i n g cement. Occas ional ly , asbestos m i l l b o a r d is used as a stiff o u t s i d e covering onV removable boiler insulat ion.
. Rgure 6 o u t l i n e s how to in spe c t p i p e and bo i l er in su la t i on . S t a r t in the b o i l e r room and f o l l o w air and waterdis tribution systems throughout the b u i l d i n g . B u i l d i n g p l a n s should indicate the location of p i p e s and ducts.

If the i n s u l a t i o n is in good c o n d i t i o n t leave it undi s turbed. S a m p l i n g is not recommended in t h i s case: in-stead, assume that the i n s u l a t i o n contains asbestos. An ERA nationwide survey of f e d e r a l , r e s i d e n t i a l , andcommercial bu i ld ings revealed that approx imate ly 16 percent (20 percent of those constructed be fore 1970)contained asbestos p i p e or boiler in su la t ion. An exc ep t ion to th i s rule is ye l low or p i n k wrapped in su la t i on .The color is u s u a l l y a clear ind i ca t i on of f i b r o u s g l a s s rather than asbestos material. Even here, however,p i p e elbows and j o i n t s w i l l l i k e l y contain asbestos.
S a m p l e the i n s u l a t i o n mat er ia l s f r o m the damaged or exposed ends or other parts. Procedures for s a m p l -ing and a n a l y z i n g i n s u l a t i o n m a t e r i a l s are s i m i l a r to those for s u r f a c i n g mater ial s:

• Identify homogeneous areas (i.e., sections of i n s u l a t i o n that a p p e a r u n i f o r m in color and t ex ture).
• T a k e s a m p l e s for each homogeneous area where the i n s u l a t i o n is d a m a g e d or e xpo s ed .Remember, al l p er son s t a k i n g s a m p l e s s h o u l d wear a respirator.
• S u b m i t s a m p l e s t o a q u a l i f i e d laboratory f or a n a l y s i s (see A p p e n d i x G).

As indi ca t ed in F i g u r e 6, the presence (assumed or c o n f i r m e d ) or absence ( c o n f i r m e d ) of asbestos s h o u l dbe documented in permanent records. If asbestos is p r e s e n t , an asbes tos control program s h o u l d be im-p l e m e n t e d as de s cr ibed in C h a p t e r s 3 and 4. If the presence of asbes tos has been a s sumed, s a m p l i n gv^ and a n a l y s i s may be u s e f u l for c o n f i r m a t i o n b e f o r e any a d d i t i o n a l corrective action is taken.

2.2.4 Procedure s for Other ACM
Most ACM in t h i s category (e.g., w a l l b o a r d , c e i l i n g t i l e , f l o o r t i l e) i s hard and n o n f r i a b l e , and s a m p l i n g woulddamage it and release f i b e r s n e e d l e s s l y . I n f o r m a t i o n on asbestos in the s e ma t e r ia l s comes m a i n l y f r o mb u i l d i n g records or b u i l d i n g per sonnel . Document the presence and l o ca t i on of these m a t e r i a l s in perma-nent records, and proceed with an asbestos control program as de s cr ibed in C h a p t e r 3.
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I n s p e c t B u i l d i n gf or P i p e & B o i l e rI n s u l a t i o n

Is theI n s u l a t i o nExposed?
Assume I tC o n t a i n s A s b e s t o s

Document

S e n d S a m p l e s t oa L a b o r a t o r y
f o r A n a l y s i s

Document
I n i t i a t eS p e c i a l O & MProgram

F i g u r e 6 . Survey p r o c e d u r e s f or p i p e and b o i l e r i n s u l a t i o n .
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^ C H A P T E R 3 . E S T A B L I S H I N G A S P E C I A L O P E R A T I O N S A N D M A I N T E N A N C E ( O & M ) P R O G R A M

If ACM is f o u n d in a b u i l d i n g , a special O&M program shou ld be i m p l e m e n t e d as soon as p o s s i b l e . AnO&M program is recommended for each t y p e of A C M : s u r f a c i n g m a t e r i a l , p i p e and b o i l e r i n s u l a t i o n , andmi s c e l l aneou s materials . A l t h o u g h many of the procedures are the same, certain s t e p s vary ac cord ingto the t y p e of A C M .

S U M M A R Y
P u r p o s e of a S p e c i a l O&M Program: The program is d e s i g n e d to (1) clean up asbestos f i b e r sp r e v i o u s l y re leased, (2) prevent f u t u r e release by m i n i m i z i n g ACM d i s turbanc e or damage, and(3) moni tor the condi t i on of A C M . The program should continue unti l all ACM is removed or theb u i l d i n g i s d e m o l i s h e d .

W h o S h o u l d P a r t i c i p a t e : T h e asbes tos program manager, t h e manager o f b u i l d i n g maintenance,and the superv i s or of the c u s t o d i a l staff are key p a r t i c i p a n t s in the O&M program.

Program E l e m e n t s : The program shou ld alert workers and b u i l d i n g o c c u p a n t s to the l o c a t i o n ofACM, train cu s t od ia l and maintenance per sonnel in p r o p e r c l e a n i n g and maintenance, i m p l e m e n tini t ia l and p er i od i c c l e a n i n g us ing spe c ia l m e t h o d s (for s u r f a c i n g mat er ia l s and p i p e and b o i l e rin su la t i on o n l y ) , e s tab l i sh a process that assures ACM is not d i s t u r b e d d u r i n g b u i l d i n g r epa ir s andrenovations, and p e r i o d i c a l l y re-inspect areas wi th A C M .

^ 3.1 The Purpo s e of a S p e c i a l O&M Program
The di scovery of ACM in b u i l d i n g s raises two concerns: (1) how to clean up asbes tos f i b e r s p r e v i o u s l yr e l ea s ed , and (2) how to avoid ACM d i s t u r b a n c e or damage. The s p e c i a l O&M program addr e s s e s bothof the se issues, w i th proc edure s t a i l o r e d to each of the three t y p e s of A C M .

3.2 Who S h o u l d P a r t i c i p a t e
The asbestos program manager d e v e l o p s and i m p l e m e n t s the spe c ia l O&M program. He or she may serveas coordinator or d e l e g a t e that r e s p o n s i b i l i t y to the f a c i l i t i e s manager or other a p p r o p r i a t e employee .
The manager of b u i l d i n g maintenance and the c u s t o d i a l s taf f supervisor are the o ther key p a r t i c i p a n t s .Both must s u p p o r t the program and must generate the same sense of commitment in th e i r staff. A spe c ia lO&M program w i l l increase c l e a n i n g and maintenance work; s taf f d e d i c a t i o n i s necessary for an e f f e c t i v eprogram.
Trained b u i l d i n g inspec tor s also p a r t i c i p a t e in all spec ial O&M programs. T h e s e in spe c t or s may be theones who made the i n i t i a l i n s p e c t i o n for ACM. T h e y may or may not be members of the in-house cu s t od ia lor maintenance s t a f f . In the O&M program, they w i l l be in spec t ing the condition and other charac t er i s t i c sof the ACM as described in Sect ion 4.1. *

3.3 Program Elements
Several a sp e c t s o f a s p e c ia l O&M program are the same for al l three t y p e s o f A C M . For c l a r i t y and com--p t e t ene s s , the se s t e p s are r ep ea t ed in the d e s c r i p t i o n of each program.

3-1



•*- 3.3.1 S p e c i a l Prac t i c e s for S p r a y e d - and T r o w e l e d - o n S u r f a c i n g M a t e r i a l s
V ACM that is sprayed or troweled on c e i l i n g s and wa l l s is o f t e n the main source of airborne asbestos f i b e r sin the b u i l d i n g . Areas covered by ACM tend to be large. If the mater ia l i s f r i a b l e , f i b e r s are s l o w l y releasedas the material ages.

To reduce the level of released f i b e r s and to guard against d i s t u r b i n g or d a m a g i n g the ACM, the f o l l o w i n gmeasures s h o u l d be taken:
Documenta t i on , Educa t i on , and T r a i n i n g
T h e O & M program coordinator should:

• Record the exact l o ca t i on of ACM on b u i l d i n g document s ( p l a n s , s p e c i f i c a t i o n s , and d r a w i n g s ) .
• Inform all b u i l d i n g occupants and maintenance and cu s t od ia l workers about the l o ca t i on of ACMand caut ion them against d i s t u r b i n g or d a m a g i n g the ACM (e.g., by h a n g i n g p l a n t s or m o b i l e sf r o m the c e i l i n g , or p u s h i n g f u r n i t u r e aga in s t w a l l s ) . Be sure to give t h i s i n f o r m a t i o n to new oc-c u p a n t s and employee s .
• Require all maintenance and c u s t o d i a l p e r s onne l to wear a h a l f - f a c e r e s p i r a t o r wi th d i s p o s a b l ec a r t r i d g e f i l t ers or a more s u b s t a n t i a l r e s p i r a t o r (see S e c t i o n 5.1) d u r i n g the i n i t i a l c l e a n i n g andwhenever they come in contact with ACM.
• Train cu s t od ia l workers to c lean p r o p e r l y and maintenance workers to h a n d l e ACM s a f e l y . (Asnoted in C h a p t e r 2, EPA is s p o n s o r i n g three p i l o t t r a i n i n g programs. Contact the RAC for i n f o r -mation on the se and other t r a i n i n g programs .)

I n i t i a l C l e a n i n g
C u s t o d i a l s t a f f s h o u l d :

• Steam-c l ean all carpet s throughout the b u i l d i n g or vacuum them wi th a High E f f i c i e n c y Par-t i c u l a t e Air (HEPA)-fil tered vacuum cleaner, but never with a conventional vacuum cleaner. S p r a yvacuum cleaner bags with water b e f o r e removal and discard in s ealed p l a s t i c bags a c c o r d i n gto EPA r e g u l a t i o n s for removal and d i s p o s a l of asbestos (see S e c t i o n 5.1 and USEPA 1985a).Discard vacuum filters in a s i m i l a r manner.
• H E P A - v a c u u m all curtains and books. Discard vacuum bags and filters in s ea l ed p l a s t i c bagsac cord ing to EPA r e g u l a t i o n s for d i s p o s a l o f asbestos waste.
• Mop al l noncarpe t ed f l o o r s w i th we t mops. W i p e a l l she lve s and o ther hor izonta l s u r f a c e s wi thd a m p cloths. Use a mist spray bo t t l e to keep cloths damp. Discard c lo ths and mopheads in sealedp l a s t i c bags according to EPA r e g u l a t i o n s for d i s p o s a l of asbes tos waste.

M o n t h l y C l e a n i n g
C u s t o d i a l s t a f f shou ld:

• S p r a y wi th water any d e b r i s f o u n d near s u r f a c i n g ACM and p l a c e th e d e b r i s in p l a s t i c bagsu s i n g a dus t pan. Rinse the pan wi th water in a uti l i ty s ink. Report presence of d e b r i s i m m e d i a t e l yt o the O&M p r o g r a m coordinator.
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• H E P A - v a c u u m al l carpe t s .
• W e t - m o p a l l o ther f l o o r s and wipe a l l o ther hor i zon ta l s u r f a c e s w i th d a m p c lo th s .
• D i s p o s e of all debris , f i l ters , m o p h e a d s , and c l o t h s in p l a s t i c bags ac cord ing to ERA r e g u l a t i o n sfor d i s p o s a l of asbestos waste. •

B u i l d i n g M a i n t e n a n c e
T h e s p e c i a l O & M program coordinator s h o u l d :

• Ensure that recommended proc edure s and s a f e t y p r e c a u t i o n s will be f o l l o w e d b e f or e authoriz-ing cons truc t ion and maintenance work i n v o l v i n g s u r f a c i n g ACM (see S e c t i o n 5.1). S p e c i f i c a l l y ,containment barriers s h o u l d be erected around the work area and workers s h o u l d wear covera l l sas well as re spirators .
M a i n t e n a n c e s t a f f s h o u l d :

• C l e a r all c o n s t r u c t i o n , renovat ion, maintenance , or e q u i p m e n t r e p a i r work wi th the O&M pro-gram c o o r d i n a t o r in advance.
• Avoid p a t c h i n g or r e p a i r i n g any d a m a g e d s u r f a c i n g ACM u n t i l the ACM has been assessed bythe asbestos program manager.
• M i s t f ilters in a c entra l air v e n t i l a t i o n system with water f r o m a spray b o t t l e as the filters areremoved. Place the f i l t ers in p l a s t i c bags and d i s p o s e o f t h e m a c c o r d i n g to EPA r e g u l a t i o n s .

P e r i o d i c I n s p e c t i o n
B u i l d i n g i n s p e c t o r s s h o u l d :

• I n s p e c t all ACM m a t e r i a l s for damage or d e t e r i o r a t i o n at l eas t twice a year and repor t f i n d i n g st o the O&M program coordinator. ( S e e C h a p t e r 4 for d e t a i l e d i n f o r m a t i o n on a s s e s s ing ACM.)
• I n v e s t i g a t e the source of d e b r i s f o u n d by the c u s t o d i a l s ta f f .

C u s t o d i a l a n d maintenance s t a f f s h o u l d :
• Inform the O&M program coordinator when damage to ACM is observed or when debri s is c l eanedup.

An i l l u s t r a t e d EPA p a m p h l e t , "Asbestos in B u i l d i n g s — G u i d a n c e f or Service and Maint enanc e Personnel"(USEPA 1985a), may be e s p e c i a l l y u s e fu l in pub l i c i z ing and i n i t i a t i n g the special O&M program. Contac t ,the RAC or call the EPA t o l l - f r e e l i n e for copie s of the p a m p h l e t (see A p p e n d i x E for t e l e p h o n e numbers).
The spe c ia l O&M program shou ld continue until al l s u r f a c i n g ACM is removed. Overtime, the spec ial O&Mprogram may need to be altered if the ACM is enclosed or e n c a p s u l a t e d ( r e f e r to S e c t i o n 5.1).

3.3.2 S p e c i a l P r a c t i c e s f o r P i p e a n d Boi l e r I n s u l a t i o n
A s b e s t o s - c o n t a i n i n g p i p e and b o i l e r i n s u l a t i o n t y p i c a l l y i s a le s s s i g n i f i c a n t source o f airborne asbe s to sf i b e r s than s u r f a c i n g A C M . U n l e s s d a m a g e d , p r o t e c t i v e j a c k e t s around such i n s u l a t i o n prevent f i b e r release.
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~~ T h u s , the s p e c i a l O&M program for p i p e and bo i l e r i n s u l a t i o n f o c u s e s on a l e r t i n g workers to it s l o c a t i o n ,i n s p e c t i n g the pro t e c t iv e jacket (and p i p e j o i n t s or e lbows) for damage, and tak ing p r e c a u t i o n s pr ior tob u i l d i n g construction activities. The program also inc lude s repair and selected special c l eaning pract ice s .

D o c u m e n t a t i o n , Educat ion, and T r a i n i n g
The O&M program coordinator s h o u l d :

• Record the exact locat ion of asbes tos-containing i n s u l a t i o n on b u i l d i n g document s ( p l a n s ,s p e c i f i c a t i o n s , and drawings).
• Inform maintenance and cu s t od ia l workers about the loca t ion of a sbe s to s-containing i n s u l a t i o n ,and caut ion them about d i s t u r b i n g it.
• Post s igns r ead ing , "Caution — Asbestos," on b o i l e r s , tanks, p i p e s , and duc t s wi th asbestos-c o n t a i n i n g i n s u l a t i o n .
• Require all maintenance and cus todial personnel to wear at least a h a l f - f a c e r e s p i r a t o r wi thd i s p o s a b l e HEPA car tr idge f i l t e r s (see S e c t i o n 5.1) d u r i n g i n i t i a l c l e a n i n g and whenever theycome in contact w i th a s b e s t o s - con ta in ing i n s u l a t i o n .
• Train cus todial workers to clean p r o p e r l y and maintenance workers to h a n d l e ACM s a f e l y . (Asnoted in C h a p t e r 2, ERA is s p o n s o r i n g three p i l o t t r a i n i n g programs. Contac t the RAC for morei n f o r m a t i o n on the s e and other programs .)

^ I n i t i a l C l e a n i n g

C u s t o d i a l s t a f f s h o u l d :
• C l e a n carpe t s in rooms con ta in ing h e a t i n g , c o o l i n g , a i r - h a n d l i n g , and s i m i l a r e q u i p m e n t thathas asbestos-containing in su la t ion. Use a HEPA-filtered vacuum cleaner or steam cleaner. Discardf i l t e r s in sealed p l a s t i c bags according to EPA regula t i on s for removal and d i s p o s a l of asbestos.
• Wet-mop all other f l o o r s in rooms with asbestos-containing in su la t i on . W i p e all shelves and otherhorizontal s ur fa c e s with d a m p c lo ths . Use a mist spray b o t t l e to keep c l o t h s damp. Discard c l o t h sand m o p h e a d s in sealed p l a s t i c bags according to EPA r e g u l a t i o n s for removal and d i s p o s a lof asbestos.
• H E P A - v a c u u m all curtains in rooms wi th a sb e s t o s- conta ining i n s u l a t i o n , and di s card vacuumf i l ters in sealed p l a s t i c bags according to EPA r e g u l a t i o n s for removal and d i s p o s a l of asbestos.

S e m i a n n u a l C l e a n i n g
C u s t o d i a l s t a f f should:

• S p r a y with water any debr i s f o u n d near a sbe s t o s- conta ining i n s u l a t i o n , and p l a c e the d ebr i sin a p l a s t i c bag us ing a d u s t p a n . C l e a n the pan wi th water in a utility sink. Repor t presenceof d e b r i s i m m e d i a t e l y to the O&M program coordinator.
• H E P A - v a c u u m all carpe t s in rooms w i t h a s b e s t o s - con ta in ing i n s u l a t i o n .
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^- • W e t - m o p all o ther f l o o r s and du s t all o ther hor izonta l s u r f a c e s w i t h d a m p c l o t h s in rooms wi tha s b e s t o s - c o n t a i n i n g i n s u l a t i o n .
V • S e a l all debr i s , vacuum bags, vacuum fil ters , c l o th s , and m o p h e a d s in p l a s t i c bags for d i s p o s a laccording to ERA regula t ions for asbestos waste.

M a i n t e n a n c e
The special O&M program coordinator should:

• Ensure that recommended procedure s and s a f e t y precaut ions will be f o l l o w e d b e f or e authoriz-ing c on s t ruc t i on and main t enance work i n v o l v i n g p i p e and boi ler i n s u l a t i o n (see S e c t i o n 5.2).Specifically, containment barriers or bags shou ld be p o s i t i o n e d around the work area and workersshould wear coveralls and respirators. I n s u l a t i o n damaged during construction and maintenancea c t i v i t i e s s hou ld be repaired with non-asbestos mastic, new protec t ive j a c k e t s , a n d / o r r ep lac e-ment i n s u l a t i o n .
• A u t h o r i z e r e p a i r of minor i n s u l a t i o n damage wi th non-asbestos mastic, new pro t e c t iv e j a c k e t s ,and/or non-asbestos i n s u l a t i o n f o l l o w i n g recommended repair techniques and precautions (seeS e c t i o n 5.2).
• A u t h o r i z e large- s ca l e abatement only a f t e r a c o m p l e t e assessment of the a sb e s t o s - conta in ingi n s u l a t i o n (see S e c t i o n 5.2).

s~ T h e maintenance s t a f f s h o u l d :
• C l e a r al l c on s t ru c t i on , r enovat ion, main t enance , or e q u i p m e n t r e p a i r work w i t h the O&M pro-gram coord inator in advance.

• Avoid p a t c h i n g and repair work on i n s u l a t i o n until the ACM has been assessed by the asbestosprogram manager.

P e r i o d i c I n s p e c t i o n
B u i l d i n g in sp e c t o r s s h o u l d :

• I n s p e c t all i n s u l a t i o n for damage or d e t e r i o r a t i o n at l eas t twice a year and report f i n d i n g s toth e O&M program coordinator. ( S e e C h a p t e r 4 f o r d e t a i l e d i n f o r m a t i o n on a s s e s s ing ACM.)
• I n v e s t i g a t e the source of d e b r i s f o u n d by the cu s t od ia l s t a f f .

C u s t o d i a l and maintenance s ta f f should:
• Inform the O&M program coordinator when damage to the insulation is observed or when debrisis c l eaned up.

The i l l u s t r a t e d EPA p a m p h l e t , "Asbestos in B u i l d i n g s — G u i d a n c e for Service and M a i n t e n a n c e Person-nel" (USEPA 1985a), may b e u s e f u l f o r t h e s p e c i a l O&M program for p i p e and b o i l e r i n s u l a t i o n . The O&Mprogram s h o u l d c o n t i n u e u n t i l a l l a sbe s to s-containing in su la t i on ( i n c l u d i n g ma t e r ia l s on p i p e j o i n t s ande l b o w s ) i s removed and r e p l a c e d w i t h ano th er t y p e o f i n s u l a t i o n .
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3.3.3 S p e c i a l Pract i c e s for Other ACM
Most ACM that i s ne i ther s u r f a c i n g material nor p i p e and b o i l e r i n s u l a t i o n i s hard and n o n f r i a b l e . This t y p eof ACM releases f i b e r s only when m a n i p u l a t e d (e.g., cut, d r i l l e d , sawed) or d a m a g e d . The sp e c ia l O&Mprogram is des igned to alert workers to the location of ACM, and to avoid its di s turbance or damage.

Documenta t i on , E d u c a t i o n , and T r a i n i n g
T h e O & M program coordinator s h o u l d :

• Record the exact l o ca t i on of these t y p e s of ACM on b u i l d i n g document s ( p l a n s , s p e c i f i c a t i o n s ,and drawings).
• Inform maintenance and c u s t o d i a l workers about the l o ca t i on of ACM and caution them aboutdis turbance or damage.
• Train maint enance workers to h a n d l e ACM s a f e l y . (As noted in C h a p t e r 2, EPA is s p o n s o r i n gthree p i l o t t r a i n i n g programs. Contact the RAC for i n f o r m a t i o n on the s e and other p r o g r a m s . )

M a i n t e n a n c e
T h e O & M p r o g r a m c o o r d i n a t o r s h o u l d :

• Ensure that recommended proc edure s and s a f e t y p r e c a u t i o n s w i l l be f o l l o w e d b e f o r e authoriz-ing cons truc t ion or maintenance work i n v o l v i n g ACM. Spec i f i ca l ly, containment barriers s h o u l dbe erected around the con s t ruc t i on and maintenance work area and workers s h o u l d wearcovera l l s as we l l as re spirators . All t o o l s s hou ld be e q u i p p e d w i th HEPA-fil tered vacuum devices.
T h e maintenance . s t a f f s h o u l d :

• C l e a r all c o n s t r u c t i o n , renovation, maintenance , or e q u i p m e n t r e p a i r work wi th the O&M pro-gram coordinator in advance.
• Avoid r emoving, s a n d i n g , o r s t r i p p i n g f l o o r t i l e s c o n t a i n i n g asbestos. I f t i l e s a r e removed, d onot sand asbestos backing material remaining on the f l o o r .

P e r i o d i c I n s p e c t i o n
B u i l d i n g i n s p e c t o r s s h o u l d :

• I n s p e c t all ACM for damage or deteriorat ion at least twice a year, and report f i n d i n g s to the O&Mprogram coordinator.
C u s t o d i a l and maintenance s taf f should:

• Report any ACM damage to the O&M program coordinator ,
T h e s p e c i a l O & M program f o r m i s c e l l a n e o u s A C M s h o u l d con t inue u n t i l a l l A C M i s removed.
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C H A P T E R 4 . A S B E S T O S C O N T R O L B E Y O N D S P E C I A L O P E R A T I O N S A N D M A I N T E N A N C E

I f a b u i l d i n g contains A C M , i m p l e m e n t i n g a sp e c ia l O & M program w i l l remove asbestos f i b e r s a n d l i m i tf u r t h e r f i b e r release. Once the program is o p e r a t i o n a l , the need for a d d i t i o n a l asbestos control or abate-ment should be cons idered. T h r e e que s t ions need to be answered:
• Is abatement necessary?
• W h e n should abatement be done?
• W h a t abatement method s h o u l d be used?

In some s i t u a t i o n s , as se s s ing the need for abatement i s a s t r a i g h t f o r w a r d process. B a d l y damaged ACMin p u b l i c areas shou ld be removed immed ia t e ly . ACM in good condi t i on with v i r t u a l l y no chance of be ingdi s turb ed except under c o n t r o l l e d condi t i ons (e.g., d u r i n g s c h e d u l e d r epa i r s) requires no a d d i t i o n a l ac t ion,at l eas t not i m m e d i a t e l y . (An e x a m p l e of the la t t e r i s t ightly bound, undamaged ACM i n s u l a t i o n w r a p p e daround hea t ing or water p i p e s . ) D e c i d i n g how to control ACM is c o m p l i c a t e d ; assessment requiress i m u l t a n e o u s c o n s i d e r a t i o n of the t y p e and c o n d i t i o n of the mat er ia l , t i m i n g and a l t e r n a t i v e abatementm e t h o d s , as wel l as c on s t ra in t s that are s p e c i f i c to i n d i v i d u a l b u i l d i n g s .
This c h a p t e r contains an approach to asse s s ing the need for abatement, d e t e r m i n i n g its t i m i n g , and choo s ingan abatement method. Factor s used in the d e c i s i on-mak ing process are in troduced and d i s cu s s ed . Thethree type s of ACM — sur fa c e material , p i p e and boiler i n s u l a t i o n and m i s c e l l a n e o u s p r o d u c t s — are treateds e p a r a t e l y . C o n s t r a i n t s that a f f e c t i n d i v i d u a l owners or b u i l d i n g s are also d i s cu s s ed .

S U M M A R Y
A s s e s s m e n t I n f o r m a t i o n :
• The l i k e l i h o o d o f f i b e r r e l ea s e f r o m ACM i s based on e v a l u a t i n g i t s current c o n d i t i o n and thep o t e n t i a l f or f u t u r e d i s t u r b a n c e , damage, or erosion.
• Air mon i t o r ing alone s h o u l d not be used for assessment.

The Asse s sment Process:
The l i k e l i h o o d o f f i b e r release f r o m ACM de t ermines the need for and t i m i n g o f a d d i t i o n a l action.The nature and l o ca t i on of the material d e t ermine s the abatement method.

• S u r f a c i n g M a t e r i a l s
N e e d : S u r f a c i n g material in good c o n d i t i o n and with a low p o t e n t i a l for f u t u r e d i s turbanc e ,damage, or erosion may need no f u r t h e r action.
T i m i n g : ACM in poor condi t i on should be deal t with f i r s t . If ACM is in good c o n d i t i o n but hasa h igh po t en t ia l for f u t u r e f i b e r release, abatement can be s c h e d u l e d wi th b u i l d i n grenovation or maintenance.
M e t h o d : Removing the ACM is the o n l y permanent s o l u t i o n . Enc l o sur e and e n c a p s u l a t i o n aret e m p o r a r y s o l u t i o n s to be i m p l e m e n t e d in s p e c i a l c ircumstances.
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• P i p e and Boiler I n s u l a t i o n
N e e d : If the i n s u l a t i o n i s i n t a c t , no f u r t h e r action i s needed.
T i m i n g : Damaged i n s u l a t i o n shou ld be repaired or r e p l a c e d as soon as p o s s i b l e .
M e t h o d : Removal is a p p r o p r i a t e where the i n s u l a t i o n is e x t en s i v e ly damaged or d e t e r i o r a t e d .Repair is a p p r o p r i a t e where the i n s u l a t i o n has minor damage.

• Other T y p e s of ACM
A spec ial O&M program is u s u a l l y all that is needed.

F u r t h e r C o n s i d e r a t i o n s I n S e l e c t i n g a n A b a t e m e n t S c h e d u l e :
• If an abatement pro j e c t is not urgent , it will be less c o s t l y if combined with b u i l d i n g repair," renova-t i on , or e xpan s i on , or with s c h e d u l e d maint enance to e q u i p m e n t and b u i l d i n g systems.
• Other f a c t o r s that may i n f l u e n c e the t i m i n g o f abatement i n c l u d e :

— The p a t t e r n o f normal b u i l d i n g o p e r a t i o n s ;— T h e b u i l d i n g o w n e r ' s l e g a l l i a b i l i t y ;— Pressures from b u i l d i n g o c cupant s and the p u b l i c ; and— Expe c t ed u s e f u l l i f e o f t h e b u i l d i n g .

4.1 Asse s sment I n f o r m a t i o n
The need for asbestos control beyond a sp e c ia l O&M program d e p e n d s on the l i k e l i h o o d o f f i b e r r e l easef r o m ACM. The p o s s i b i l i t y o f f i b e r release shou ld be assessed by evaluat ing the mater ia l ' s c o n d i t i o n , phys i ca lcharacteri s t i c s , and l o ca t i on . A n o t h e r a p p r o a c h is to measure the current l e v e l s of asbestos in the air. Ase x p l a i n e d below, however, assessment by air m o n i t o r i n g alone is not recommended because it r e f l e c t sc o n d i t i o n s on ly a t the time o f s a m p l i n g . In a d d i t i o n , a ir m o n i t o r i n g i s t e c h n i c a l l y d i f f i cu l t and expens ive .

4.1.1 P o t e n t i a l F i b e r Release
Factors for assess ing f i b e r release p o t e n t i a l are l i s t e d in T a b l e 1. ( F i g u r e s 7 and 8 i l l u s t r a t e some of thesef a c t o r s . ) The f i r s t s e t o f f a c t o r s f o c u s e s on th e current c o n d i t i o n o f ACM. If water or p h y s i c a l damage ,d e t e r i o r a t i o n , or d e l a m i n a t i o n of the material is ev iden t , then f i b e r r e l ea s e has occurred, is occurring, oris l i k e l y to occur. The appearance of the material and the presence of broken or crumbled material onhorizontal s ur fa c e s i n d i c a t e f i b e r release.
Factors under the second h e a d i n g in T a b l e 1 r e f l e c t p o t e n t i a l f i b e r release due to d i s t u r b a n c e or erosion.V i s i b l e , h i g h l y access ible mat e r ia l s in areas f r e q u e n t l y used or n e e d i n g p e r i o d i c maintenance are mostvulnerable to physical damage. Also in this category are materials sub jec t to vibration f r o m mechanicale q u i p m e n t , sound, or a t h l e t i c activities — for example , material s near a gymnasium or band room, or inb u i l d i n g s near an airport or highway. ACM in an air p l e n u m or near a f o r c e d airs tream (e.g., air f r o m ahea t ing vent) is l i k e l y to s u f f e r sur fac e erosion. In a d d i t i o n , f i b e r s r e l ea s ed into an a i r s t r eam-may- f e et r a n s p o r t e d to other parts o f the b u i l d i n g , p o s s i b l y e x p o s i n g more p e o p l e . Any p l a n n e d changes in b u i l d i n guse should also be considered when assessing p o t e n t i a l f i b e r release.
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T a b l e 1 . F a c t o r s f o r A s s e s s i n g P o t e n t i a l F i b e r Releas e( S e e A p p e n d i x H f o r more d e t a i l . )

Current C o n d i t i o n o f ACM
• Evidence of de t er iorat ion or d e l a m i n a t i o n f r o m the u n d e r l y i n g surface (sub s tra t e)
• Evidence of phys ical damage (e.g., presence of debr i s)
• Evidence of water damage

P o t e n t i a l for F u t u r e Disturbance, Damage, or Erosion of ACM
• Prox imi ty to air p l e n u m or direct airstream
• Visibility, a c c e s s i b i l i t y (to b u i l d i n g o c cupant s and maintenance p e r s o n n e l ) , and degre e of ac-t i v i t y (air movement, vibration, movement of b u i l d i n g o c c u p a n t s )
• C h a n g e in b u i l d i n g use

The f a c t o r s in T a b l e 1 ar e f u l ly d e s cr i b ed in A p p e n d i x H. The d e s c r i p t i o n s s h o u l d assist t h e evaluator ina s s e s s ing ACM at i n d i v i d u a l sites.
A s i m p l e "present" or "absent," "high" or "low" ra t ing shou ld be used for each f a c t o r . More e laboratera t ing schemes have been tr i ed . For e x a m p l e , f a c t o r s have been ass igned numerical scores and, u s ingmathemat i ca l f o r m u l a s , the scores have been combined into ind i c e s to r e f l e c t p o t e n t i a l exposure.1 T h e s e"exposure indices" have met with mixed success. In tests, several indice s showed wide var ia t i on f r o m onerater to the next and o f t e n did not i n d i c a t e current, elevated airborne asbestos l ev e l s (e.g., USEPA 1983b).A s s i g n i n g numerical ratings to assessment factors and combining them into a s ingl e score cannot be recom-mended. However, the f a c t o r s are u s e f u l when they are scored with a s i m p l e , nonnumerical rat ing scheme.

4.1.2 Air M o n i t o r i n g
A n o t h e r way to assess asbestos f i b e r release is to measure asbestos f i b e r s in the air. T h i s a p p r o a c h isa p p e a l i n g because it q u a n t i t a t i v e l y measures airborne asbestos contamination. However, it measures on-ly current conditions and provides no i n f o r m a t i o n about f i b e r release potential and f u t u r e air levels. Moreover,i m p l e m e n t i n g an e f f e c t i v e moni tor ing program to measure current l ev e l s of airborne asbestos is difficultand can be expensive.
One p r o p o s e d method for measuring airborne asbestos in b u i l d i n g s was d e v e l o p e d by the N a t i o n a l In-s t i tu t e f o r Occupat ional S a f e t y a n d H e a l t h ( N I O S H ) i n connection with t h e O S H A asbestos exposure stan-dard for workplace s e t t ing s . T h i s method uses phase contrast microscopy (PCM), which may-be-e f f e c t ive-for i n d u s t r i a l measurements where most airborne f i b er s are asbestos, but is less u s e f u l in s e t t i n g s withmuch lower asbestos levels. PCM is not sensitive to f i b e r s with d iameter s less than 0.2 micrometers.2 Ina d d i t i o n , the NIOSH method exc ludes f i b e r s shorter than 5 micrometers and does not d i s t i n g u i s h between

1 S e e , for e x a m p l e , Lory 1980, P i n c h i n 1982, and USEPA 1979.
* A micrometer is o n e - m i l l i o n t h of a meter. See A p p e n d i x B for a s i m p l e d i s cu s s i on of measurement units used to

de s cr ibe and measure asbestos f i b e r s .
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W a t e r damage P h y s i c a l d a m a g e t o c e i l i n g m a t e r i a l f r o m a f l a g p o l e

A i r s t r e a m erosion f r o m a heating vent H i g h a c t i v i t y l eve l near f r i a b l e asbestos

F i g u r e 7 . E x a m p l e a s s e s sment c h a r a c t e r i s t i c s o fa s b e s t o s - c o n t a i n i n g m a t e r i a l s .
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C e i l i n g of a gymnasium in an e l emen tary school
(no b a s k e t b a l l m a r k s )

C e i l i n g of a gymnas ium in a h i g h school s howing evidence of
d a m a g e f r o m b a s k e t b a l l s thrown by s t u d e n t s

F i g u r e 8 . An e x a m p l e o f the e f f e c t o f a c h a n g e in b u i l d i n g use.
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-- asbestos and non-asbestos f i b e r s . Many airborne f i b e r s in b u i l d i n g s wi th ACM are l i k e l y to be thinner andshorter than these l imi t s (Chatfield 1983 and N R C 1 9 8 4 ) , and are l i k e l y to in c lud e f i b e r s f r o m carpets, c l o t h i n g ,V hair, paper, books, and many other sources. As a resul t , PCM analyses of air ins ide these b u i l d i n g s couldbe seriously m i s l e a d i n g .
Other methods measure both small and large f iber s and d i s t i n g u i s h asbestos f r o m non-asbestos materials .Those methods count f ibers by electron microscopy, and confirm that the f i b e r s are asbestos with chemicaland crys ta l lographic analyses. The analytical transmission electron microscope (TEM)3 is the most sen-sitive and asbes tos-speci f ic instrument. ERA has used TEM in experiments to e s tabl i sh baseline asbestosl eve l s indoors and outdoors. However, obtaining enough sample s to estimate prevalent airborne level s isdifficult in occupied b u i l d i n g s . In a d d i t i o n , JEM analysis is expensive (ranging f r o m $200 to $600 per sam-ple) and few laboratories are q u a l i f i e d to p e r f o r m it. T h e s e l imi ta t i on s , combined with the i n a b i l i t y of airmonitoring to provide information on f u t u r e conditions, restrict its u s e f u l n e s s for assessment. EPA, ther e f or e ,does not recommend it as a primary assessment tool at this time. (Air monitoring does have a role, however,in d e t e r m i n i n g when an abatement projec t is comple t e . See S e c t i o n 6.4.)

4.2 The Assessment Process
The assessment fac tor s di scus sed above are used to d e c id e if add i t i onal asbestos control is needed and,if so, when and what method. A l t h o u g h the process i s s i m i l a r for each of the three t y p e s of ACM, the d e t a i l sare s p e c i f i c to each t y p e and are d i s cu s s ed s e p a r a t e l y below.

4.2.1 S p r a y e d - and Trowe l ed-on S u r f a c i n g M a t e r i a l s

s^ 4.2.1.1 N e e d
Use the f a c t o r s de scribed in 4.1.1 to d e t e r m i n e the current c o n d i t i o n of the ACM and the p o t e n t i a l for f u t u r edisturbance, damage, or erosion. T a b l e 2 shows how these two considerations i n f l u e n c e the decision regar-d i n g action beyond a spe c ia l O&M program. S u r f a c i n g material in good c o n d i t i o n may need no f u r t h e raction if po t en t ia l for f u t u r e disturbance, damage, or erosion is low. The material must be inspec ted r egu lar ly(see S e c t i o n 3.3.1) to assure that it remains in good cond i t i on . F u r t h e r action is needed if the material isdamaged or in poor condit ion, or if there is h i g h po t en t ia l for f u t u r e di s turbance or erosion.

4.2.1.2 T i m i n g
W h e n f u r t h e r action is necessary, its t i m i n g must be c a r e f u l l y cons idered . A w e l l - p l a n n e d and executedabatement program is needed to ensure that the abatement a c t i v i t y i t se l f does not create a hazard. If theACM is currently in good condition, but the potential for f u t u r e f i b e r release is high, s c h e d u l i n g of asbestosabatement can take advantage of other b u i l d i n g p lans . For example , renovation work, which requires precau-tions to control f i b e r release, provides an o p p o r t u n i t y to remove, encapsulate, or enclose ACM. T h e r e areno set rules to determine the t i m i n g of asbestos abatement, since circumstances vary from b u i l d i n g tob u i l d i n g . T a b l e 2 provides a guide.
As one moves through the tabte from left to right (from good to poor condi t i on) and f r o m top to bottom( f r o m low to h igh potent ial for di s turbance, damage, or erosion), the need for i m m e d i a t e action increases.Mater ia l in poor condi t ion should be d ea l t wi th f i r s t . M a t e r i a l s that are in b e t t er condi t i on or have a lowp o t e n t i a l for d i s t urbanc e or erosion have a lower p r i o r i t y .

3 A p r o v i s i o n a l method for TEM measurement of asbe s to s has been d e v e l o p e d by EPA (USEPA 1977).

4-6



T a b l e 2 . Asse s sment T a b l e f o r S u r f a c i n g M a t e r i a l s

Current Condi t i on of ACM
Potent ia l f o rF u t u r e Damage,Disturbance, or Erosion
Low

H i g h f

Good*
N o F u r t h e r A c t i o nN o w Beyond S p e c i a lO&M Program

Removal, Enclosure,E n c a p s u l a t i o nIntegra t ed with OtherB u i l d i n g A c t i v i t i e s

M i n o r Damage orDeterioration

S e l e c t i v e or C o m p l e t eRemoval as. Soon asPoss ib le '

i

Poor

Removalas Soon asPoss ib le

'Good condi t i on means no water damage, phys i ca l damage, or deterioration.tHigh po t en t ia l means that ACM is exposed or accessible, in an air p l e n u m or airstream, or sub j e c t to vibration.



e
T a b l e 3 . C o m p a r i s o n o f A s b e s t o s A b a t e m e n t M e t h o d s f o r S u r f a c i n g M a t e r i a l s

M e t h o d A d v a n t a g e s D i s a d v a n t a g e s A p p r o p r i a t e
a p p l i c a t i o n s I n a p p r o p r i a t ea p p l i c a t i o n s General

comments
Removal E l i m i n a t e s a sbe s to s

source
E l i m i n a t e s need (or
s p e c i a l o p e r a t i o n s and
maintenance program

R e p l a c e m e n t wi th
s u b s t i t u t e m a t e r i a lmay be necessary
Porous s u r f a c e s a l s o may
require e n c a p s u l a t i o n
I m p r o p e r removal may
raise f i b e r l e v e l s

Can be used in most
s i t u a t i o n s

C o n t a i n m e n t barriersneeded
Worker pro t e c t i onrequired
Wet removal is required
f o r a l l t y p e s o f asbestos,
(amosito will not absorb
water or water with
t rad i t i onal wet t ing a g e n t s )
D i s p o s a l may be aprob l em in some areas
Unusual c ircumstance s ,c o m p l e x s u r f a c e s , andthe presence o f u t i l i t i e s
may require spe c ia l
removal t e chnique soo

E n c l o s u r e Reduces expo sure in
area outside enclosure
Initial costs may be lower
than for removal unless
u t i l i t i e s need r e l o c a t i n g
or major changes
U s u a l l y does not require
r e p l a c e m e n t o f m a t e r i a l

A s b e s t o s source remains
and must be removed
e v e n t u a l l y
F i b e r re l ease c o n t i n u e s
behind enc l o sur e
S p e c i a l o p e r a t i o n s
p r o g r a m required to
contro l access to
enc l o sur e f o r
main t enanc e and
r e n o v a t i o n
P e r i o d i c r e i n s p e c t i o n
required to check ford a m a g e
R e p a i r o f d a m a g e d
enc l o sur e nece s sary
F i b e r s r e l ea s ed i n d r y
f o r m d u r i n g c o n s t r u c t i o n
o f enc lo sure
L o n g - t e r m costs could
be h i g h e r than for removal

ACM is located In a small
area (e.g., a column)
D i s t u r b a n c e or e n t r y into
enc lo s ed area u n l i k e l y

Damaged or d e t e r i o r a t i n g
mater ia l s causing rapidf i b e r release
W a t e r damage evident
Damage or entry into
enc lo sure l i k e l y
C e i l i n g to be enclosed is
low

Conta inment barriersneeded
Use o f t oo l s with HEPA-f i l t e r e d vacuum
a t t a c h m e n t s a d v i s a b l e
Worker p r o t e c t i o n needed
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M e t h o d A d v a n t a g e *

T a b l e 3. ( c o n t i n u e d )
D i s a d v a n t a g e s A p p r o p r i a t ea p p l i c a t i o n s I n a p p r o p r i a t e

a p p l i c a t i o n s G e n e r a l
comment s

E n c a p s u l a t i o n

c

Reduces a s b e s t o s l i b e rrelease f r o m m a t e r i a l
Initial costs may be lower
than (or removal
Does not requirer e p l a c e m e n t ol m a t e r i a l

A s b e s t o s source remainsand must be removed
l a t e r
I I m a t e r i a l i s n o t i n good
condi t i on , sealant maycause m a t e r i a l tod e l a m i n a t e
P e r i o d i c r e i n s p e c t i o n
required to check lor
d a m a g e or d e t e r i o r a t i o n
R e p a i r ol d a m a g e d or
d e t e r i o r a t i n g
e n c a p s u l a t e d s u r f a c e
required
E n c a p s u l a t e d s u r f a c e i s
d i f f i c u l t t o remove a n d
may require dry
t e chn ique s lor even tua l
removal
L o n g - t e r m costs may be
higher than removal

M a t e r i a l s t i l l r e t a i n s
b o n d i n g i n t e g r i t y
Damage to m a t e r i a l not
l i k e l y
M a t e r i a l n o t h i g h l yac c e s s i b l e
M a t e r i a l g r a n u l a r ,c e m e n t i t i o u s
A l t e r removal ol ACM, il
the sub s tra t e is porous

M a t e r i a l does not adhere
w e l l to s u b s t r a t e
M a t e r i a l i s d e t e r i o r a t i n g
or d a m a g e d , or d a m a g e isl i k e l y
W a t e r d a m a g e i s ev ident
M a t e r i a l i s f i b r o u s , d u l l y

C o n t a i n m e n t barrier sneeded
Worker p r o t e c t i o n needed
A i r l e s s s p r a y e r s S h o u l d
be used

P r e v i o u s l y e n c a p s u l a t e d
m a t e r i a l s may have to be
r e - e n c a p s u l a t e d



4.2.1.3 M e t h o d
The choice of abatement method is de t ermined main ly by the c ond i t i on of the ACM. S u r f a c i n g m a t e r i a l scan be removed, en cap su la t ed with s ea lant , or enclosed w i t h i n an a i r t i g h t structure. The three me thod sare summarized in Table 3 and described in more detail in Sect ion 5.1. Worker protection and the construc-tion of sealed containment barriers around the work site are required for all three methods.
Removal has the widest a p p l i c a b i l i t y . It also is the only t r u l y permanent s o lu t i on , since no b u i l d i n g contain-ing asbestos can be demolished without f ir s t removing the ACM. If ACM has on ly minor, i so la ted damage,removal of se lected areas may be s u f f i c i e n t .
Enclosure and encapsulation have limited appl i ca t ion. Enclosure is restricted to situations where ACM canbe i so lated in small local ized areas. Encap su la t i on can be used only for acoustical p l a s t e r in good condi-tion. In a d d i t i o n , the special O&M program must be continued and the enclosed or e n c a p s u l a t e d mater ia l sreinspected p e r i o d i c a l l y (at least m o n t h l y ) unti l the ACM is removed or the b u i l d i n g is d e m o l i s h e d . Encap-sulat ion may make eventual removal more difficult and cos t ly, since e n c a p s u l a t e d ACM may have to beremoved in dry form.
Initial cost of removal may be higher than for other abatement methods. However, removal may be lessexpensive over the l o n g term, since the continued presence of ACM requires spec ia l O&M practices, p e r i o d i cre in spe c t i on , and repairs. Enclo sure and e n c a p s u l a t i o n are o p t i o n s on ly when the ACM is in good condi-tion. T h e s e are p r i m a r i l y t emporary measures to reduce the p o t e n t i a l for f u t u r e d i s turbance or erosion u n t i l .the ACM is ev en tua l ly removed.

4.2.2 P i p e and Boiler I n s u l a t i o n

4.2.2.1 N e e d
P i p e and b o i l e r i n s u l a t i o n t y p i c a l l y pre s ent s a more l o c a l i z e d f i b e r release p r o b l e m than s u r f a c i n g mater ia l .The i n s u l a t e d p i p e s , bo i l er s , duc t s , and other equ ipment are f r e q u e n t l y c o n f i n e d to e q u i p m e n t rooms orplaced within wall s or behind cei l ings. Even accessible insulat ion is localized to the piece of insulated equip-ment. T h u s , the p o t e n t i a l for d i s turbance , damage , or erosion i s lower than for s u r f a c i n g m a t e r i a l ; f r e q u e n ti n s p e c t i o n can spot any new dis turbance and the damage can be repaired quick ly. The c ond i t i on of theACM determines the need for f u r t h e r action (see T a b l e 4). If the i n s u l a t i o n is in tac t , no f u r t h e r action isneeded.

4.2.2.2 T i m i n g
Damaged i n s u l a t i o n shou ld be repaired or r e p l a c e d as soon as po s s i b l e . M a j o r renovation, such as in-s t a l l a t i o n of a new boiler, is a good time to cons ider r e p l a c i n g p i p e and b o i l e r i n s u l a t i o n with non-asbestosmaterial. T h i s wi l l e l i m i n a t e the need for a c on t inu ing sp e c ia l O&M program.

4.2-2.3 Method
Removal is appropria t e where the insulation is extensively damaged or deteriorated. It involves c u t t i n gand s t r i p p i n g the insulation f r o m pipe s (or other equipment) and sub s t i t u t ing non-asbestos m a t e r i a i r P l a s t e raround elbows, valves, and f l a n g e s should also be replaced with non-asbestos materials . Removal of p i p eand bo i l e r i n s u l a t i o n requires many of the same p r e c a u t i o n s and worker p r o t e c t i o n measures for removalo f s u r f a c i n g m a t e r i a l s .
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F i g u r e 9. A s b e s t o s - c o n t a i n i n g m a t e r i a l l o c a t e d abovea s u s p e n d e d c e i l i n g .
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are required for removal of ACM and are h i g h l y recommended for other abatement methods , since enclosureand e n c a p s u l a t i o n may also elevate f i b e r l evel s .
The th i rd common f e a t u r e i s p r o p e r work area containment. Conta inment t y p i c a l l y means cons truct ionof barriers with 6 mil p o l y e t h y l e n e p l a s t i c sheets j o i n e d with f o l d e d seams, and with s e a l i n g t a p e at theseams and boundaries. Some contractors have had prob l ems at taching p l a s t i c sheets to walls. T h i n n e rsheets or a better attachment system (for example, s tap l ing and taping sheets to f u r r i n g s trips fa s t enedto w a l l s ) may be required. ( F i g u r e 10 shows the construction of a typical containment system. Note thatrespirators shou ld be worn if the ACM wil l be d i s turbed d u r i n g construction.) Air locks and worker decon-tamination fa c i l i t i e s with showers are recommended, as well as negative air pressure systems, describedin S e c t i o n 5.1.1 below.2 All return air vents should be sealed to prevent asbestos contamination of the air-h a n d l i n g system. W i t h o u t such containment measures, increased exposure for b u i l d i n g occupants is like-ly. Once abatement begins, everyone not p a r t i c i p a t i n g in the pro j e c t should be kept out of the area.

The f o u r t h common f ea tur e i s the need for a rigorous po s tabatement cleanup. T h i s i n c l u d e s w e t - m o p p i n gor HEPA-vacuuming all horizontal and vertical surface s in the work area. (Wet mophead s and c lo ths shouldbe discarded in sealed p la s t i c bags and treated as asbestos-contaminated waste.) Cleaning of surfacesoutside the work area is h i g h l y recommended. Two c l eanings— the second a f t e r at least 24 hours whens u sp ended f i b e r s have s e t t l e d — wil l provide better assurance of f i b e r r educ t ion than a s i n g l e c l eaning.( S e c t i o n 6.4 contains add i t i ona l in format i on on c l eaning and i n s p e c t i n g the work site.)

5.1.1 Removal, D i s p o s a l , and R e p l a c e m e n t
F i g u r e 11 is a p h o t o g r a p h of a typica l removal pro j e c t . W h e n removing ACM, observe the f o l l o w i n grequirements:

• The material must f i r s t be treated with a solution of water and a wet t ing agent to reduce f i b e rrelease. Some types of amosi te-containing material s w i l l not absorb e i ther water or water com-bined with the we t t ing agent sugge s t ed by EPA (50% p o l y o x y e t h y l e n e ester and 50% polyox-yethylene ether). Other we t t ing agents should be tested on the material for absorption. If thematerial will not absorb the wet t ing agent, undertake a dry removal us ing Type C re sp ira toryp r o t e c t i o n . EPA must approve all dry removal operat ions. Get in touch with the NESHAPS con-tact in your region (see A p p e n d i x D).
• F r i a b l e ACM must be d i s p o s e d of in " leak-t ight containers," t y p i c a l l y 6 mil p o l y e t h y l e n e bags.Bags can be p laced in 55-gal l on drums for a d d i t i o n a l pro t e c t i on . Bags or drums must be labe l-ed, as s p e c i f i e d by NESHAPS (see A p p e n d i x *C) or OSHA (see A p p e n d i x F).
• OSHA procedures for worker pro t e c t i on and decontaminat ion, as well as for measurement ofairborne asbestos, must be s t r i c t l y f o l l o w e d (see A p p e n d i x F). W h i l e not required by law. EPAprocedures for work area containment should also be f o l l o w e d to assure sa f e removal.

Research on asbestos removal p l u s EPA's experience with removal ac t iv i t i e s in s choo l s since 1979 havep o i n t e d up several other important issues:
• A tear in the containment barrier is a. s i g n i f i c a n t exposure hazard for b u i l d i n g occupants andshould be repaired immediate ly. The use of negative pressure systems toge ther with HEPA f i l t r a -tion (that is, low speed exhaust fans with HEPA filters) to move air from within the work-area

2 OSHA decontamination requirements s p e c i f y worker change rooms as a minimum provi s ion for asbestos removalprojec t s . If negative air systems are used, "air locks" should not be airtight. That is, make-up air should pass throught h e a i r lock. S e e A p p e n d i x J f o r a d d i t i o n a l i n f o r m a t i o n .
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F i g u r e 10. C o n s t r u c t i o n of conta inment barriers.
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F i g u r e 11. An asbe s to s removal p r o j e c t .
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to o u t s i d e the b u i l d i n g w i l l p r o v i d e a d d e d p r o t e c t i o n in case of an acc ident . A p p e n d i x J sum-marizes s p e c i f i c a t i o n s for negat ive air systems.
• When containment barriers are d i s m a n t l e d a f t e r ACM removal, the s e a l i n g t a p e used to attachthe p l a s t i c sheets to w a l l s and c e i l i n g s f r e q u e n t l y removes p a i n t . It i s p r u d e n t to i n c l u d e thecost of r e p a i n t i n g all w a l l s (and c e i l i n g s , if a p p r o p r i a t e ) in estimates of asbestos removal costs.
• Asbestos waste is sometimes s p i l l e d both in and out s ide the work area. Containers full of wetmaterial are very heavy and hard to transport. These containers must be sealed and hand l edc a r e f u l l y . Workers should continue to wear protective equipment dur ing these operations. A l s o ,di sposal sites may be scarce. Some states require a d i s po sa l permit b e f or e removal begins.
• A m e n d e d water (water and wet t ing agent s) from spray operations may leak through thep o l y e t h y l e n e sheets and damage f l o o r s , e s p e c i a l l y t i l e and wood. S e a l e d doub l e p l a s t i c sheetsshou ld protect the f l o o r s .

W h e n removal and d i s p o s a l opera t ions are f i n i s h e d , evaluate the need for a sealant on the exposed sur-face. (The need to reinsulate or r e soundproo f with asbestos-free materials should be de c ided b e f o r e removalbegins .) S e a l a n t s g e n e r a l l y are necessary where the u n d e r l y i n g sur fac e s are porous (for e xampl e , con-crete blocks or s lab s), since a few f i b e r s u s u a l l y remain a f t e r removal.
Cost of asbestos removal, varies w i d e l y by region and by job. Where the u n d e r l y i n g sur fa c e must be sealedand the ACM r e p l a c e d , those costs must be added to removal costs.

5.1.2 Enclosure
Enclosure involves construct ion of a i r t i g h t w a l l s and c e i l i n g s around the ACM. F i g u r e 12 shows a t y p i c a lenclosure. T h e s e r e commendat ions for c on s t ruc t ing enclosures s h o u l d be f o l l o w e d : "

• To reduce f i b e r release, dr i l l s used d u r i n g i n s t a l l a t i o n s hou ld be e q u i p p e d with HEPA-fi l t eredvacuums.
• U n d e r l y i n g s truc ture s must be able to s u p p o r t new wal l s and c e i l i n g s .
• New construction material should be impact-re s i s tant and a s s embled to be airt ight . 3 G y p s u mp a n e l s t a p e d at the seams, tongue-and-groove boards, and boards with s p l i n e j o i n t s all q u a l i f y .S u s p e n d e d c e i l i n g s with lay-in p a n e l s are not a c c ep tab l e . J o i n t s between wal l s and c e i l i n g sshould be caulked.
• If l i g h t s ar e recessed into ACM, they must b e removed c a r e f u l l y t o minimize f i b e r release. L i g h t ss h o u l d be r e i n s t a l l e d beneath the new c e i l ing .
• R e l o c a t i o n of p l u m b i n g l i n e s and c o m p u t e r cable s may be necessary.
• B u i l d i n g records must note the presence of asbestos behind the enclosure to prevent acciden-tal f i b e r release d u r i n g r emode l ing or b u i l d i n g d emo l i t i on . (The presence of ACM s h o u l d havebeen documented as part of the special O&M program.) S i g n s should be po s t ed , n o t i n g thatACM is behind the enclosure

3 No enclosure w i l l be t o t a l l y a i r t i g h t . The prac t i c e s recommended here are d e s i g n e d to g r e a t l y reduce air movementacross the enclosure boundary.
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B e f o r e enc lo sure A f t e r enclosure

F i g u r e 12. An asbe s to s enclo sure p r o j e c t .
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F i g u r e 13. An asbestos e n c a p s u l a t i o n p r o j e c t ,
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A r m h o l e s and an ins ide pouch for t o o l s let the worker remove i n s u l a t i o n w i thou t exposure to asbestosf iber s . A sealed side port also can be constructed to a l l o w access for w e t t i n g the asbestos and evacuatingthe bag with a HEPA-filtered vacuum.6 Workers who use containment bags should still wear respiratorsin case a bag leaks. .
To remove individual p ipe sections or an entire p ipe network, a small section (about 6 inches wide) of in-sulat ion should be removed. The p i p e then can be cut into manageable l e n g t h s with a saw or torch. Ex-posed ends of the insulat ing material should be sealed with p l a s t i c and tape. If the remaining in su la t i onis not in good condit ion, the entire p i p e should be wrapped in 6 mil plas t i c . Dispo sa l of in su la t ion materialmust f o l l o w ERA procedures discussed earlier for ACM di sposal (Sec t ions 1.4 and 5.1). More i n f o r m a t i o non p i p e and p i p e in su la t ion removal will be provided in a f u t u r e technical b u l l e t i n .

F i g u r e 14. C u s t o m c o n t a i n m e n t bags for r e p a i r i n g or removingp i p e i n s u l a t i o n .

5.3 . Abat emen t M e t h o d s f or Other T y p e s o f ACM
Additional corrective action general ly is not needed for other type s of ACM. The special O&M programshould continue unt i l b u i l d i n g renovation or maintenance requires ACM removal. The ACM s h o u l d thenbe removed f o l l o w i n g the g u i d e l i n e s for s u r f a c i n g mat er ia l s (i.e., worker pro t e c t i on and work area contain-ment). Removed ACM should be wrapped in 6 mil p l a s t i c sheets or placed in p l a s t i c bags, labeled asasbestos waste, and t ran spor t ed to a so l id waste site. U n l e s s the s e mat er ia l s are f r i a b l e , OSHA andNESHAPS regu la t i on s covering removal operat ions do not a p p l y .

« S e a l s can be checked wi th a flashlight and smoke f r o m a smoke tube.
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^ C H A P T E R 6 . C O N D U C T I N G A B A T E M E N T P R O J E C T S

Because e f f o r t s to treat ACM may be hazardous to abatement workers and b u i l d i n g occupants, carefulp l a n n i n g and d i l i g e n t i m p l e m e n t a t i o n of the pro j e c t are e s s ent ial . Removal, enclosure, or e n c a p s u l a t i o nof s u r f a c i n g materials and removal or repair of p i p e and boiler insulation may cause large-scale f i b e r releaseif proper procedures are not f o l l owed . As a result, asbestos levels in the b u i l d i n g may increase rather thandecrease.
For this reason, key elements of the abatement project include comprehensive and precise contract spe c i f i ca-t ions, workers s p e c i a l l y trained in asbestos abatement, r igorou s ly a p p l i e d worker pro t e c t i on and site con-tainment measures, and the regular monitoring of the work site. When abatement ac t iv i ty is c ompl e t e , theentire work site should be thorough ly cleaned. The contractor should be released only a f t e r the work sitehas passed visual in spe c t i on and a test for airborne asbestos. .

(

S U M M A R Y
Who S h o u l d Do the Work:
U s u a l l y a contractor is hired to conduct abatement work that goes beyond spec ia l O & M . Occa-sionally, a large school di s tr ic t or an owner of many b u i l d i n g s will train and dedicate an in-houseasbestos abatement team.
S e l e c t i n g a Contractor:

-~ S t e p s in s e l e c t ing a contractor i n c l u d e check ing re f erence s , c o n d u c t i n g interviews, reviewing in-surance coverage, and writing precise contract sp e c i f i ca t i on s . N o t e that the most c o s t - e f f e c t i v econtractor is not necessarily the lowest b idder.
M a n a g i n g the Work:
• R e g u l a r on-site i n s p e c t i o n s w i l l assure c on formance with work s p e c i f i c a t i o n s and avoid c o s t l yand hazardous errors.
• Before the contractor is released, the work site should pass both a visual i n s p e c t i o n and anair test lor asbestos f i b er s to be sure the site has been adequate ly cleaned. From a technicalpo in t of view, the TEM method is p r e f e r r e d for the air test. A l t h o u g h the PCM method is notas s p e c i f i c for asbestos nor as sensitive to thin f i b e r s as the TEM m e t h o d , it is f r e q u e n t l y moreavailable and easier to implement.

6.1 Who S h o u l d Do the Abatement Work
E m p l o y e e s involved in the abatement work must be s p e c i a l l y trained and c ommi t t ed to q u a l i t y work. Train-ing should:

« Famil iar iz e workers with the general problems of airborne asbestos;
• Teach them to handle ACM s a f e l y and prevent unnecessary f iber release; and
• Explain how to interpret asbestos abatement work orders.

Either in-house s taf f or ou t s id e contractors can conduct asbestos abatement work. The de c i s i on d e p e n d sp r i m a r i l y on t r a i n i n g , e q u i p m e n t , and experience.

6-1



In most cases, the in-house maintenance staff wi l l not have enough time to master asbestos abatementmethods for s u r f a c i n g m a t e r i a l s — r e m o v a l , enclosure, and en cap su la t i on . However, some school d i s t r i c t swith many b u i l d i n g s containing s u r f a c i n g ACM have f ormed asbestos abatement teams whose sole respon-s i b i l i t y is control of ACM. T h e s e in-house teams can t h o r o u g h l y learn the requirements and me thod s ofasbestos abatement. With this training and knowl edge of the b u i l d i n g s , an in-house team may be the moste f f e c t iv e . More t y p i c a l l y , however, an out s ide contractor s p e c i a l i z i n g in asbestos abatement is hired fors p e c i f i c abatement projec t s .
Bui ld ing maintenance workers accustomed to repairing equipment with insulation are f r e q u e n t l y trainedto undertake abatement actions involving p i p e and boiler insulation. However, outs ide contractors are t y p i c a l l yhired to remove extensive amounts of in su la t i on or to remove both p i p e and insulat ion.

6.2 S e l e c t i n g a Contrac t or
S e l e c t i n g a compe t ent contractor i s the f i r s t s t e p toward s u c c e s s f u l abatement. EPA's experience withasbestos abatement and comments f r o m technical advisors sugges t that many contractors cannot proper-ly conduct abatement pro j e c t s . Several contractors, awarded j o b s based on re spons ive and reasonable ,cost b id s , proved unable or u n w i l l i n g to f o l l o w contract s p e c i f i c a t i o n s . S u g g e s t i o n s to h e l p b u i l d i n g ownersavoid these s i tua t i on s are as f o l l o w s :

• Ass ign the technical advisor who will monitor the abatement work to assist in writ ing job sp e c i f i ca-tions and s e l e c t i n g the contractor. The advisor shou ld not be e m p l o y e d by an abatementcontractor.
• Require evidence of p r o s p e c t i v e contractors' experience a n d / o r t ra in ing in asbestos abatement.
• Check references, i n c l u d i n g other b u i l d i n g owners for whom contractors have worked. (See Ap-p e n d i x K for an e x a m p l e ch e ck l i s t of contractor q u a l i f i c a t i o n s . )
• Ask for d e t a i l e d wr i t t en d e s c r i p t i o n s o f how b idder s wi l l s a t i s f y the p r o j e c t s p e c i f i c a t i o n s .
• I n t e r v i e w b idder s r e g a r d i n g t h e i r work, worker p r o t e c t i o n , and site containment p l a n s . A s tate-ment that the contractor will c o m p l y with all EPA, OSHA, and state r egu ia t i on s i s not s u f f i c i e n t .Ask b idder s for copies o f the ir standard o p e r a t i n g procedure s and e m p l o y e e p r o t e c t i o n p l a n s ,s p e c i f i c a l l y their OSHA medical monitoring and respirator training program. The interview isinvaluable for evaluat ing each c o n t r a c t o r ' s c a p a b i l i t i e s and u n d e r s t a n d i n g of the prob l em.
• Obtain documentation of each c o n t r a c t o r ' s f i s ca l q u a l i f i c a t i o n s , i n c l u d i n g f i n a n c i a l performance,assets, l i a b i l i t i e s , l e g a l j u d g m e n t s , and insurance.
• Be sure that the contractor selected has adequate l i a b i l i t y insurance. Some forms of insurancemay not provide enough long- t erm pro t e c t i on against inadequate abatement work. The b u i l d i n gowner's attorney and insurance advisor should de t ermine if coverage is adequate.
• Be s p e c i f i c about what cons t i tu t e s s u c c e s s f u l job c o m p l e t i o n . A thorough visual in spec t i on toinsure adequate cleaning is an absolute necessity. Air moni t or ing is also recommended (seeS e c t i o n 6.4). The person carrying out the atr monitoring should not be employed by the abate-ment contractor.
• Require evidence of worker c e r t i f i c a t i o n or have the contractor conduct an on-site t r a i n i n g pro-gram for workers.
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• Encourage b i d d i n g c o m p e t i t i o n , since price s can vary grea t ly . Multiple b ids are d e s i r e d , buttoo many can c o n f u s e the s e l e c t i on process. Remember that s u c c e s s f u l abatement , not costminimizat ion, is the goal.
• If pos s ible , avoid contract ing for abatement work dur ing the summer. Many school p r o j e c t s areconducted during that season, taxing the limited number of competent contractors.

A p p e n d i x L contains a list of organizations that have prepared model contract s p e c i f i c a t i o n s for asbestosremoval. T o g e t h e r with the above sugges t ions , these mode l s can serve as the basis for wr i t ing s p e c i f i c a -t ions tai lored to ind iv idua l pro j e c t s . Remember that EPA's RAC can provide a d d i t i o n a l i n f o r m a t i o n andsugge s t i ons .
6.3 M a n a g i n g the Work
As in all construction job s , the program manager or the m a n a g e r ' s representat ive ( f r e q u e n t l y the t echnicaladvisor) should visit the abatement work site o f t e n (no less than f o u r times per day) to insure that all p lansand procedure s are p r o p e r l y i m p l e m e n t e d . The work site monitor shou ld:

• Be sure the workers f o l l o w s p e c i f i c a t i o n s ;
• C o n f i r m c o m p l i a n c e wi th worker pro t e c t i on requirements; and
• Assure that the containment barriers around the work site are p r o p e r l y constructed andmaintained.

By c a r e f u l l y monitoring the abatement work, the asbestos program manager can correct errors quickly.Work site in spe c t i on s are most e f f e c t i v e if the manager can r e f e r to a d e t a i l e d workp lan c o n t a i n i n g s p e c i f i cwork practices. Where work does not f o l l o w s p e c i f i c a t i o n s , the p r o j e c t s hou ld be s t o p p e d i m m e d i a t e l y . Theabatement contractor, the asbestos program manager, and the work site monitor (if d i f f e r e n t f r o m the pro-gram manager) should then i d e n t i f y the prob l ems and take s teps to correct them.
The need for worker pro t e c t i on (pro t e c t i v e c l o t h i n g , re sp irator s , and change f a c i l i t i e s ) was d i s cu s s ed inS e c t i o n 5.1. A l t h o u g h contractors are r e s p o n s i b l e f or t h e i r employe e s , a b u i l d i n g o w n e r ' s concern for thes a f e t y of everyone in the b u i l d i n g ex t ends to the abatement workers.
Work area containment is essential for all t y p e s of abatement and for both s u r f a c i n g material and p i p eand boiler insulation. Once abatement begins, all persons not d irec t ly involved in the work should be bar-red f r o m the area. The work site monitor shou ld make sure p l a s t i c barriers are in p l a c e (see S e c t i o n 5.1)and that warning signs are pos ted at least 20 ft. in f r o n t of the work site entrance.
If abatement activity is l i m i t e d to repair or minor removal of p i p e and bo i l e r i n s u l a t i o n , containment bagswi l l p robab ly be used (see S e c t i o n 5.2). The monitor should in spe c t the construct ion and use of the bags.W a r n i n g s igns should be po s t ed out s ide the work site.
The monitor should also check the air lock at the entrance to the work site. If a negative pres sure systemis not used, the air lock (and the entire containment system) should be a ir t igh t . If a negative pressure systemis used (as recommended), the air lock must allow air from the b u i l d i n g to enter the work site to replacethe contaminated air that is f i l t e r e d and exhausted outside. W h e n i n s p e c t i n g the work in progress, them o n i t o r ' s s p e c i f i c checklist will depend on the type of abatement. Abatement in spec t i on for s u r f a c i n gmaterials and p ipe and boHer insulation should be based on guidelines and precautions described in Chap t e r5 (Sect ions 5.1 and 5.2. respectively).
Work si te i n s p e c t i o n s g r e a t l y increase an abatement projec t ' s l i k e l i h o o d o f success. The importance o fdo ing the job r i g h t the f i r s t t ime cannot be over-emphasized. T e s t s must be p e r f o r m e d when the work is
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f i n i s h e d to de t ermine if the pro j e c t has been conducted p r o p e r l y and the work s i te a d e q u a t e l y c l eaned(described in 6.4.) However, if the workers have not been d i l i g e n t t h r o u g h o u t the p r o j e c t , p r o p e r c l e a n i n gof the work site may not be po s s i b l e .

6.4 Releas ing the Contractor
An asbestos abatement pro j e c t is succe s s fu l when the source of f i b e r release has been c o n t r o l l e d andairborne asbestos generated during abatement has been reduced to an accep tab l e level. As discussedearlier in this chapter, success can be bui l t into the projec t with a sound work p lan and constant monitoringof the work area to insure p r o p e r impl ementa t i on . All workers must be trained and must f o l l o w s t i p u l a t e dwork practices. A l s o , it is important to use negative air pressure ven t i la t i on to capture asbestos f i b e r sgenerated d u r i n g all t y p e s of abatement, and to c o n t i n u a l l y remove debris f r o m the site. W h e n the abate-ment projec t is c ompl e t ed , the entire site should be cleaned at least twice.
Succe s s is c on f i rmed with a f i n a l evaluat ion at each work area. The evaluation consists of visual inspec-tion and air t e s t i n g . V i s u a l in spe c t i on is used to de t ermine if the work has been p e r f o r m e d p r o p e r l y andto check for debris and other obvious signs of poor cleaning. Air t e s t ing h e l p s conf irm that the work sitehas been a d e q u a t e l y cleaned. Only then is the contractor re leased.

6.4.1 V i s u a l I n s p e c t i o n A:
The pr imary test for r e l ea s ing the contractor i s a thorough visual i n s p e c t i o n of the work site. The inspec-tion should be conducted b e f or e the containment barriers have been taken down but a f t e r the p l a s t i c sheetshave been cleaned with d a m p mops and c l o t h s or a HEPA vacuum cleaner. S i n c e e levated l ev e l s of air-borne asbestos may still be p r e s e n t , the i n s p e c t o r s h o u l d wear a r e sp i ra tor (see S e c t i o n 5.1).
Firs t , the inspector should conf irm job completeness . If ACM has been removed, substrate surfaces shouldbe checked to be sure no ACM remains. S p e c i a l a t t e n t i o n s hou ld be given to p i p e s , beams, and i r r e g u l a rs u r f a c e s that may have corners and hard-to-reach areas. If the mat er ia l s were en c l o s ed , check the areafor t i g h t cons truct ion (e.g., no stray drill ho l e s or o p e n i n g s at corners). I n s p e c t e n c a p s u l a t e d s u r f a c e s toinsure that the right amount of sealant has been used: there should be no holes, voids, or cracks. Checks ur fa c e s behind ob s truc t ions (e.g., p i p e s or d u c t s ) for these signs.
Next, the i n s p e c t o r should de t ermine that the work site has been a d e q u a t e l y cleaned. Any act ivi ty thatdis turbs ACM will release fibers. T h e r e f o r e , work site c l eanup a f t e r removal, repair, enclosure, or encap-s u l a t i o n is cr i t i cal:
Examine al l sur fac e s for dust and debris, e s p e c i a l l y overhead areas l ike t o p s o f s u s p e n d e d l i g h t f i x t u r e s .Use a d a m p cloth to collect dust f r o m these surfaces and then inspect the cloth for evidence of dust. T h i sis a prac t i ca l way to e s t a b l i s h that the "no dust" requirement has been met.
A more s ens i t ive test for dus t is to darken the room and shine a f l a s h l i g h t so that the beam j u s t g lance sany smooth horizontal surface. Run your f i n g e r across the i l l u m i n a t e d area. If a line is left on the s u r f a c e , _or if airborne part ic l e s shine in the l i g h t , dust is still present.
If dust is f o u n d by either of the two tests, the entire work area should be recleaned and the tests repeated.

6.4.2 Air T e s t i n g
Conduc t a ir m o n i t o r i n g o n l y a f t e r th e s i t e ha s pa s s ed visual i n s p e c t i o n . Fir s t , remove a l l p l a s t i c sheet scovering f l o o r s , w a l l s , and o ther sur fac e s . (The p l a s t i c barriers s e p a r a t i n g the s i te f r o m the rest o f the b u i l d i n g
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and the p l a s t i c sheets covering doors, vents, and windows shou ld be left in p l a c e u n t i l the air test has*-" been pa s s ed .) If a negative air pres sure v e n t i l a t i o n system was used d u r i n g abatement , it s h o u l d cont inueo p e r a t i n g whi l e air monitoring is in progress.
- As discussed in Sec t i on 4.1, measuring airborne asbestos f i b e r s accurately is t e c h n i c a l l y c o m p l e x andu s u a l l y expensive. It involves two steps: air s a m p l i n g to capture f i b e r s on a filter, and laboratory ana ly s i sto de t ermine the quanti ty of asbestos. There are several approaches to air s a m p l i n g and analys i s , varyingin technical requirements, cost, and availabili ty. W h i c h approach is more a p p r o p r i a t e is a controversialsub j ec t . The informat ion presented in the remainder of this c hap t e r is based in part on a 1984 workshopsponsored by ERA and the N a t i o n a l Bureau of S t a n d a r d s . A companion ERA guidance document on airmoni tor ing f o l l o w i n g an abatement action discusses the sub j e c t in more de ta i l (USEPA 1985b).

6.4.2.1 S a m p l i n g
S a m p l i n g for asbestos consists of c o l l e c t i n g f i b e r s by drawing air through a filter at a known rate. U s u a l l y ,s a m p l i n g equipment is p laced at a f i x e d locat ion for a certain period of time. But th i s approach may failto detect the presence of f ibers . For example, if s a m p l i n g is conducted for a short t ime d u r i n g a quiet period(i.e., when air movement is l i m i t e d ) , many f i b e r s wi l l s e t t l e out of the air onto the f l o o r and other sur fac e sand may not be captured on the filter. U n d e r these c o n d i t i o n s , air measurements could show little or noasbestos.
Previou s ly , ERA recommended s a m p l i n g for at l eas t e i gh t hours to cover various air c i r cu la t i on c o n d i t f o n sand thus increase the l i k e l i h o o d of c a p t u r i n g asbestos f i b e r s if they are present . A quicker and more e f f e c -tive way to accompli sh th i s , however, is to c i r c u l a t e the air artificially so that the f i b e r s remain airborned u r i n g s a m p l i n g .

^
T h i s "aggressive s a m p l i n g " i s recommended for the po s t-abatement air test. Recommended m e t h o d s for•v^ conduct ing aggressive s a m p l i n g are pre s en t ed in A p p e n d i x M. T h e y use f or c ed-a ir equ ipmen t such asa l e a f blower t o d i s l o d g e f r e e f i b e r s , then s low-speed f a n s t o keep the f i b e r s s u s p e n d e d d u r i n g s a m p l i n g .

; Persons who conduct the s a m p l i n g shou ld wear a re sp ira tor . Even t h o u g h the work site has been cleanedand has pas s ed the visual t e s t , l e v e l s of airborne asbestos still may be e l eva t ed .

I 6.4.2.2 A n a l y s i s of S a m p l e s
Three microscopic me thods are currently being used to analyze asbestos: phase contrast microscopy (PCM).; scanning electron microscopy (SEM), and transmission electron mi cro s c opy (TEM). The charac t e r i s t i c sI . and relative merits of each method are summarized in T a b l e 5 and are de s cr ib ed in d e t a i l in the compa-nion EPA guidance document (USEPA 1985b).
As indicated in T a b l e 5, PCM is the method that is most f a m i l i a r , avai lable , and f r e q u e n t l y used. It is alsothe least expensive and has a wel l-e s tabl i shed analytical protocol. (As noted in Sec t i on 4.1.2, OSHA s p e c i f i e sPCM for monitoring worker exposure in asbestos industries .) However, the NIOSH protocol for PCM doesnot di s t ingui sh between asbestos and other types of f iber s and counts only f iber s longer than-5-tnicromeiets._Nor is PCM sensitive enough to detect the extremely thin f i b e r s typical of airborne asbestos in b u i l d i n g s .T h u s , the in t erpre ta t i on of PCM resul t s assumes that a low concentration of r e la t iv e ly l a r g e airborne f i b e r smeans that the concentration of asbestos f i b e r s is also low.

*

i The TEM method gives the roost complete information on airborne asbestos: it can d i s t ingui sh-as f e e s t o s-! from other f iber s and also is able to detect very thin fibers. However, it can be expensive and time-consuming.TEM is not w i d e l y avai lable .
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T A B L E 5 . C O M P A R I S O N O F M E T H O D S F O R M E A S U R I N G A l R B O R N e A S B E S T O S

StandardM e t h o d s
Q u a l i t yAssurance

Cost
A v a i l a b i l i t y
T i m e "Requirements

S e n s i t i v i t y
( T h i n n e s t F i b e rV i s i b l e )
S p e c i f i c i t y

P C M
N l O S H P & C A M 2 3 9Method.1

Prof i c i en cyAnalytical Te s t ingProgram; no NBS 3

re ference materials.
$25-50
Most available.
1 hr. preparat ion& ana ly s i s , < 6 hrs.turnaround.
0.15 fjm at best;0.25 fjm t y p i c a l .

N o t s p e c i f i c f o rasbestos.

S E M
N o standardmethod.
No labt e s t ing, or NBSreference materials.

$50-300
Less available.
4 hrs. pr epara t i on& analys i s , 6-24 hrs.turnaround.
0.05 fjm at best;0 . 2 0 / / m t y p i c a l .

More s p e c i f i c thanPCM but not d e f i n i t i v ef o r asbestos.

T E M
EPA provi s i onalmethod & u p d a t e . 2

Limi t ed lab t e s t i n g ;NBS referencematerial s available.

$200-600
Least available.
4-24 hrs. p r e p a r a t i o n& analys i s , 2-7 daysturnaround.
0.0002 fjm at bes t;0.0025 /jm t y p i c a l . .

D e f i n i t i v e f o r asbestos.when used to its f u l l e s tc a p a b i l i t i e s .

1 NlOSH 1979. The new NlOSH 7400 method is an a l t e rna t iv e .2USEPA 1977. Y a m a t e 1984.3 N a t i o n a l Bureau of S t a n d a r d s .
Source: T a k e n wi th m o d i f i c a t i o n f r o m U S E P A 1985b.

The SEM method can be somewhat more s p e c i f i c for asbestos and more sensi t ive to th in f i b e r s than PCM,but less so than TEM. It is also less expensive and time-consuming than TEM. At present, however, nos tandard measurement pro toco l is a v a i l a b l e for SEM. As a r e s u l t , it has not been s y s t e m a t i c a l l y evaluatednor has the r e l i a b i l i t y of SEM measurements been e s t a b l i s h e d .
EPA acknowl edge s that all three m e t h o d s are used in air t e s t i n g for the p u r p o s e of r e l e a s i n g abatementcontractors. However, only PCM and TEM have standard methods and te s t ing programs. A standard methodhas not yet been deve loped for SEM. W h i l e TEM is t e c h n i c a l l y the method of choice. PCM is the o n l yopt ion in many loca l i t i e s .

6.4.2.3 Recommended lest S p e c i f i c a t i o n s
R e g a r d l e s s of the micro s cop i c method for measuring asbestos, i d e n t i f y i n g homogeneous work s i te s i sthe first i m p o r t a n t s t e p in the process. A s i t e w i t h i n the abatement work area is homogeneous if it c on ta in s _one t y p e of ACM and o n l y one t y p e of abatement was used. For s a m p l i n g p u r p o s e s , the air in each
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homogeneous si te i s assumed to be r e l a t i v e l y u n i f o r m . G u i d e l i n e s for l o c a t i n g the s a m p l e r s are i n c l u d e din A p p e n d i x M. Several other aspec t s of the air test are i d e n t i c a l , r e g a r d l e s s of mi cro s c op i c me thod:
V • Choose s a m p l i n g l o c a t i o n s wi th in the homogeneous work s i t e to assure r epre s en ta t iv e s a m p l e s .( S e e A p p e n d i x M ) .

• Begin s a m p l i n g when the work site is dry (24 hours a f t e r c l e a n i n g ) .
• Conduc t aggressive air s a m p l i n g in alt cases.
• Fol l ow s a m p l i n g and analys i s s p e c i f i c a t i o n s , i n c l u d i n g procedure s f o r q u a l i t y control.

The asbestos program manager shou ld be sure the t e chnica l advisor in charge of the air test knows thes p e c i f i c a t i o n s l i s t e d below. The advisor should insist that recommended pro c edur e s be f o l l o w e d for bothair s a m p l i n g and laboratory analysis. ' ,
|
I T e s t i n g wi th th e TEM M e t h o d
' S a m p l i n g :

• Draw at leas t 3000 l i t e r s of air t h r o u g h each filter at a rate of 2 to 12 l i t e r s per minute.
• C o l l e c t at leas t f i v e s a m p l e s in each homogeneous work site.
• At the same t ime, c o l l e c t at least f i v e s a m p l e s j u s t o u t s i d e the work site but w i t h i n the b u i l d i n g .__ T h e s e - s a m p l e s w i l l be compared with those c o l l e c t e d i n s i d e the work site to ensure that the" work s i t e is at l ea s t as clean as the in coming air (see A p p e n d i x M for d e t a i l s ) . 1

^ A n a l y s i s :
• Measure the asbestos on each filter with TEM using the EPA provisional procedures and up-da t e s (USEPA 1977 and Y a m a t e 1984).
• Use a direc t t r a n s f e r method o f s a m p l e p r e p a r a t i o n i f p o s s i b l e (see A p p e n d i x M).
• Expres s the r e s u l t s as f/cc, or as n g / m 3 if an indirect s a m p l e p r e p a r a t i o n is used.
• I n c l u d e at least one field b lank 2 and one labora tory b lank per abatement job for q u a l i t y controlp u r p o s e s (see S e c t i o n 6.43). A l s o , s p l i t one work s i t e s a m p l e and conduct d u p l i c a t e analyses .

Release Cri t e r i on:
• Release the contractor if the average f i b e r concentration of the work site s a m p l e s is not s t a t i s t i c a l l ylarger than the average of the ou t s id e sampl e s . Each homogeneous s i te must pa s s the testb e f o r e the contractor is released. ( A p p e n d i x M contains i n f o r m a t i o n to d e t ermine s ta t i s t i ca l ,d i f f e r e n c e s . )
• If the average of the work site samples is s t a t i s t i c a l l y larger than the average of the outs idesample s , clean the entire work site again and repeat the test ( c o l l e c t new work site s a m p l e sand f o l l o w the procedures described above).

11f a negat ive pres sure system has not been used, c o l l e c t the "outside" s a m p l e s outdoors.2 A b l a n k is a filter tha t is not used for s a m p l i n g but is o therwi s e t r ea t ed in the same way as o ther f i l t e r s .
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T e s t i n g with th e PCM M e t h o d
S a m p l i n g :

• Draw at least 3000 l i t e r s of air through each filter at a rate of 2 to 12 l i t e r s per minute.
• C o l l e c t at least f i v e s a m p l e s per homogeneous work site, or one per room, whichever is greater.

Analys i s :
• Measure the asbestos on each fil ter with PCM using the NIOSH P&CAM 239 procedures. (The .newer NIOSH 7400 procedures can also be used. See A p p e n d i x M.)
• I n c l u d e at least one field blank and one laboratory blank per abatement p r o j e c t , for qua l i ty con-trol purpo s e s . A l s o , s p l i t one work si te s a m p l e for d u p l i c a t e analysis . <

Release Criterion:
• Release the contractor if every s a m p l e value i s below the l i m i t of r e l i a b l e q u a n t i f i c a t i o n ( a p p r o x -i m a t e l y 0.01 f/cc when 3000 l i t er s of air are s a m p l e d ; see A p p e n d i x M).
• If any of the s a m p l e values is above the prescribed l ev e l , clean the entire work si te again, col-lect new s a m p l e s , and evaluate the s a m p l e s as de s cr ibed above.

For each m e t h o d , the recommended number of s a m p l e s and the prescribed use of the data d e f i n i n g therelease cri teria are based on a compromise invo lv ing prac t i cal cons idera t ions of cost, t ime required forthe tests, p e r f o r m a n c e character i s t i c s of the me thods , and s t a t i s t i c a l criteria. D e t a i l s of the s a m p l i n g andanalysis s p e c i f i ca t i on s are provided in A p p e n d i x M.

6.4.3 Qual i ty Assurance
N o t w i t h s t a n d i n g the advantage s of one micro s cop i c method over another, no method wil l p r o d u c e r e l i a b l ere su l t s unless both the f i e ld s a m p l i n g and laborabory analysi s are p r o p e r l y c onduc t ed . To obtain r e l i a b l ere su l t s , a q u a l i t y assurance (QA) program for the c o l l e c t i o n and ana ly s i s of data is e s s ent ia l .
The objec t ive i s to produc e measurements with s u f f i c i e n t and documented q u a l i t y for t h e i r i n t e n d e d pur-pose. In this case, the purpo s e is to determine s a t i s f a c t o r y c ompl e t i on of an abatement p r o j e c t . The com-ponents of a QA program range f r o m clerical activit ies such as l a b e l i n g s a m p l e s and d o c u m e n t i n g r e su l t s ,to p e r f o r m i n g t e c h n i c a l l y c o m p l e x tasks in the laboratory. W h e n e s t a b l i s h i n g the q u a l i t y of data, however,all ac t iv i t i e s are e q u a l l y impor tan t .
P r e p a r i n g and i m p l e m e n t i n g a QA program requires the assistance of a t e chni ca l advisor on asbestosmeasurement. EPA and OSHA have p u b l i s h e d g u i d e l i n e s on q u a l i t y assurance for TEM and PCM ( Y a m a t e1984, and NIOSH 1979). The QA Program Checklist below can be used by the asbestos program managerin reviewing a propo s ed QA program.

QA Program Check l i s t
• Training and Experience: Be sure that all persons produc ing the measurement understandtheir rotes and are trained. Sel e c t a laboratory with demonstrated p r o f i c i e n c y in asbestos analysis.Request d e t a i l s o f the laboratory' s q u a l i t y control program, and ge t d o c u m e n t a t i o n o f the lowestlevel o f f i b e r s r o u t i n e l y r epor t ed .
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• Q u a l i t y C o n t r o l Checks: Use f i e ld and labora tory b l a n k s t o check for f i b e r c o n t a m i n a t i o n , cod-^ ed s a m p l e l a b e l s to avoid analys t bias, d u p l i c a t e analyse s to c o n f i r m pre c i s i on , and a secondlaboratory to spo t- che ck the accuracy of results.
V • C h a i n - o f - C u s t o d y : A s s i g n r e s p o n s i b i l i t y for s ecuri ty of the s a m p l e s to s p e c i f i c persons at eachstage of the analysis. Document each s tep in the passage of the sampl e f rom the f i e l d to the• laboratory.

• Documenta t i on: Check and document laboratory re su l t s as well as t h e i r l a b e l i n g . The b u i l d i n gowner should retain alt test re sul t s and records d o c u m e n t i n g the t e s t i n g process.

6-9



R E F E R E N C E S

C h a t f i e l d EJ. 1983. Measurement of asbestos f i b r e concentrations in ambient atmospheres. Ont., Can.:Ont. Research Foundat ion.
Chesson J, Margeson DP, Ogden J, Reichenbach NG, Bauer K, Constant PC, Bergman FJ, Rose DP, Atkin-son GR, Lentzen DE. 1985a. Evaluation of asbestos abatement techniques, phase 1: removal. Final report.W a s h i n g t o n , DC: Office of T o x i c Subs tance s and Environmental M o n i t o r i n g Sys t ems Laboratory, U.S. En-vironmental Protec t ion Agency. Contract s 68-01-6721, 68-02-3938 and 68-02-3767.
Chesson J, Margeson DP, Ogden J, Bauer K, Constant PC, Bergman FJ, Rose DP. 1985b. Evaluat ion ofasbestos abatement techniques; phase 2: encapsulat ion. Draft report. W a s h i n g t o n , DC: Office of T o x i cSubstances, USEPA. Contracts 68-01-6721 and 68-02-3938.
Lory EE. 1980. Asbestos f r i a b l e insulat ion material (FIM) risk evaluation procedure for Navy f a c i l i t i e s . PortH u e n e m e , CA: Civil Engineer ing Laboratory, U.S. Navy.
NRC. 1984. N a t i o n a l Research Counc i l . A s b e s t i f o r m f i b e r s , non-occupational h e a l t h risks. W a s h i n g t o n , DC:N a t i o n a l Academy.
N i c h o l s o n WJ. 1984. Asbestos h ea l th assessment update. W a s h i n g t o n , DC: USEPA.
NIOSH. 1972. Nat!, f n s t . Occupational S a f e t y and H e a l t h . Criteria for a recommended standard: occupa-tional exposure to asbestos. U.S. Dept. H e a l t h , Education, and W e l f a r e .
N I O S H . 1 9 7 9 . N a t l . I n s t i t u t e Occupat ional S a f e t y a n d H e a l t h . U S P H S / N I O S H membrane f i l t e r method f o reva lua t ing airborne asbestos f i b e r s . U.S. Dept . H e a l t h , Educa t i on , and W e l f a r e .
P i n c h i n DJ. 1982. Asbes to s in b u i l d i n g s . M i s s i s s a u g a , Ont., Can.: Ontario Research F o u n d a t i o n .
Royal Commission on Matters of H e a l t h and S a f e t y Ari s ing f rom the use of Asbes to s in Ontario. 1984. 3Vols . Toronto , Ont., Can.: Ont. M i n i s t r y of the Attorney General.
USEPA. 1977 (rev. J u n e 1978). U.S. Environmental Pro t e c t i on Agency. El e c t ron microscope measurementof airborne asbestos concentrations. Research T r i a n g l e Park. NC: O f f i c e of Research and D e v e l o p m e n t ,
USEPA. EPA-600/2-77-178.
USEPA. 1979. U.S. Environmental Protection Agency. Asbestos-containing material s in school b u i l d i n g s :a guidance document, part 1. W a s h i n g t o n , DC: O f f i c e of Tox i c Subs tance s , USEPA.
USEPA. I980a. U.S. Environmental Protection Agency. Asbestos-containing material s in school b u i l d i n g s ,guidance f o r asbestos a n a l y t i c a l programs. W a s h i n g t o n , D C : O f f i c e o f T o x i c S u b s t a n c e s , U S E P A .
EPA-560/13-80-017A.
USEPA. 1980b. U.S. Environmental Protect ion Agency. Asbestos-containing materials in schools, economicimpact analysis of ident i f i ca t ion and not i f i ca t ion proposed rule, Sec. 6. TSCA. Washington. DC: O f f i c e ofT o x i c Substances, U S E P A . EPA-560/12-60-004.
USEPA. 1981. U.S. Environmental Protection Agency. Evaluation of encapsulants for sprayed-on asbestos-containing material s in buildings. Summary. Cincinnati. OH: O f f i c e of Research and D e v e l o p m e n t , USEPA.
U S E P A . 1983a. U . S . Environmenta l Pro t e c t i on Agency. G u i d a n c e f o r c o n t r o l l i n g f r i a b l e a sbe s to s-containing-material s i n b u i l d i n g s . W a s h i n g t o n , D C : O f f i c e o f T o x i c S u b s t a n c e s , U S E P A . EPA-560/5-83-002.

R-1



USEPA. 1983b. U.S. Environmental Protection Agency. Airborne asbestos l e v e l s in schools. W a s h i n g t o n .D C : O f f i c e o f T o x i c S u b s t a n c e s , U S E P A . EPA-560/5-83-003.
USEPA. 1984a. U.S. Environmental Prot e c t i on Agency. E v a l u a t i o n of the EPA asbe s to s- in- s choo l s iden-t i f i c a t i o n and n o t i f i c a t i o n rule. Wash ing ton . DC: O f f i c e o f T o x i c S u b s t a n c e s , USEPA. EPA 560/5-84-005.
USEPA. 1984b. U.S. Environmental Protection Agency. Asbes to s in b u i l d i n g s : national survey of asbestos-conta ining f r i a b l e materials. W a s h i n g t o n . DC: O f f i c e o f T o x i c Sub s tanc e s , USEPA. EPA 560/5-84-006,
USEPA. 1985a. U.S. Environmental Protect ion Agency. Asbestos in b u i l d i n g s : guidance for service andmaintenance personnel . W a s h i n g t o n , DC: O f f i c e o f T o x i c Sub s tanc e s , USEPA. EPA 560/5-85-018.
USEPA. 1985b. U.S. Env ironmen ta l Prot e c t i on Agency. M e a s u r i n g airborne asbe s to s f o l l o w i n g an abate-.ment action. W a s h i n g t o n , DC: Office o f Research and Deve lopment and Office o f T o x i c Subs tance s , USEPA.
Versar Inc. 1980. Expo sur e to commercial asbestos, sec 3: c o m p a r a b i l i t y of asbestos data. P r e l i m i n a r ydra f t report . W a s h i n g t o n , DC: Of f i c e o f P e s t i c i d e s and T o x i c S u b s t a n c e s . U.S. Environmental P r o t e c t i o n
Agency. Contract No. 68-01-5791.
Y a m a t e G. A g a r w a l SC. G i b b o n s RD. 1984. M e t h o d o l o g y for the measurement of airborne asbe s to s byelectron microscopy. Draft report. Wash ing ton , DC: Office of Research and Development , U.S. Environmental
P r o t e c t i o n Agency. Contrac t No. 68-02-3266. . •

R-2



A p p e n d i x A. A s b e s t o s - C o n t a i n i n g M a t e r i a l s F o u n d in B u i l d i n g s *

S u b d i v i s i o n
S u r f a c i n g material

P r e f o r m e d t h e r m a l
i n s u l a t i n g p r o d u c t s

T e x t i l e s

C e m e n t i t i o u s
c o n c r e t e - l i k e p r o d u c t s

P a p e r p r o d u c t s

R o o f i n g f e l t s

Generi c name
sprayed- ortroweled-on
b a t t s . b l o c k s , and
p i p e covering
85% magnes ia
calcium s i l i ca t e
c l o t h 3

b l a n k e t s ( f i r e ) 3

f e l t s :
b l u e s t r i p e
red s t r i p egreen s t r i p e

s h e e t s
c o r d / r o p e / y a r n 3

t u b i n g
t a p e / s t r i p
c u r t a i n s 3

( t h e a t r e , w e l d i n g )
ex trus ion pane l s:

c orruga t ed
f l a t
f l e x i b l e
f l e x i b l e p e r f o r a t e d
l a m i n a t e d

( o u t e r s u r f a c e ]
roof t i l e s

c l a p b o a r d a n d s h i n g l e s :
c l a p b o a r d
s i d i n g s h i n g l e s
r o o f i n g s h i n g l e s

p i p e
c o r r u g a t e d :

h i g h t e m p e r a t u r e
moderate t e m p e r a t u r e

i n d e n t e d
m i l l b o a r d
smooth s u r f a c e
mineral s u r f a c e
sh ing l e sp i p e l i n e

. A s b e s t o s (%)
1-95

15
6-8
10090-95
80
90
95

50-95
80-100
80-85

90
60-65

8
20-45
40-5030-50
30-50
35-50
20-30
12-1512-14
20-32
20-15

90
35-70

98
80-85
1 0 - J 5
10-151

10

Dates of use
1935-1970

1926-1949
1949-1971

1910-pre s en t
1920-present
1920-pre sent
1920-present
1920-pre s en t
1 9 2 0 - p r e s e n t
1920-present
1 920-present
1920-present
1 9 4 5 - p r e s e n t
1965-1977
1930-pre s ent
1930-pre s ent
1 9 3 0 - p r e s e n t
1 9 3 0 - p r e s e n t
1 930-present
1930-present
1944-1945
unknown-pre s en t
u n k n o w n - p r e s e n t
1935-pre s en t

1 9 3 5 - p r e s e n t
1910-present
1 9 3 5 - p r e s e n t
1925-pre sent
1910-pr e s en t1910-pre s ent1971-1974
1920-pre s en t

Binder - s i z i n g
s od ium s i l i ca t e .P o r t l a n d cement.organic binders.

m a g n e s i u m carbona t e
c a l c i u m s i l i c a t e
none
c o t t o n ' w o o lc o t t o n
c o t t o n " ' . .
c o t t on •
c o t t o n / wool
cotton .-wool
c o t t o n / wool
cot ton .-wool
c o t t o n
P o r t l a n d cement
P o r t l a n d cement
P o r t l a n d cement
P o r t l a n d cement
P o r t l a n d cement
P o r t l a n d cement
P o r t l a n d cement
P o r t l a n d cement
P o r t l a n d cement
p r o t l a n d cement
P o r t l a n d cement

s o d i u m s i l i c a t e
s tarch
c o t t o n and o r g a n i c b i n d e r
s tarch , hme. c lay
a s p h a l t
a s p h a l t
a s p h a l t
a s p h a l t

1 The i n f o r m a t i o n in this A p p e n d i x is taken, with modi f i ca t ion, from: Lory EE, Coin DC. February 1981. Management Pro-cedure for Assessment of Friable Asbestos Insulating Material. Port Hueneme, CA: Civil Engineering Laboratory NavalConstruct ion B a t t a l i o n Center. The U . S . N a v y p r o h i b i t s t h e u s e o f a s b e s t o s - c o n t a i n i n g m a t e r i a l s when a c c e p t a b l enonasbestos sub s t i tu t e s have been i d e n t i f i e d .
L a b o r a t o r y a p r o n s , g l o v e s , c ord , r o p e , f i r e b l a n k e t s , and cur ta in s may be common in schools .
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A p p e n d i x A . ( c o n t i n u e d )

Subdiv i s i on
A s b e s t o s - c o n t a i n i n g

compound s

A s b e s t o s ebony p r o d u c t s
F l o o r i n g t i l e a n d

S h e e t G o o d s

W a l l c o v e r i n g
P a i n t s and c o a t i n g s

Generic name
c a u l k i n g p u t t i e sadhes ive ( c o l d a p p l i e d )
jo int compound
r o o f i n g a s p h a l t
masticsa s p h a l t t i l e cementroof p u t t y
p l a s t e r / s t u c c os p a c k l e s
s e a l a n t s f i r e / w a t e r
cement, i n s u l a t i o n
cement, f i n i s h i n g
cement, m a g n e s i a

v i n y l / a s b e s t o s t i l ea s p h a l t / a s b e s t o s t i l e
sheet good s /re s i l i en t
v iny l w a l l p a p e r
roof c o a t i n g
a i r t i g h t

Asbestos (%)
305-25
55-25

13-2510-252-103-5
50-55

20-100
55
15

SO
21

26-33
30
6-8
4-7
15

Dates of use
1930-present
1945-present
1945-1975
unknown-present1920-present
1959-pre s ent
unknown-present
unknown-present1 930-1 97b
1935-pre s en t
1900-1973
1920-1973
1926-19501930-present
1950-pre s em
1920-pre s en t1950-present
unknown-pre s en t
1900-present
1940-pre s ent

B i n d e r / s i z i n g
l inseed oi l
a s p h a l ta s p h a l ta s p h a l tasphalta s p h a l ta s p h a l t
p o ' t l a n d cement
s t a r c h , casein, s y n t h e t i c

resins
caster oil or p o l y i s o b u t y l e n ec lay
clay
magne s ium carbonateP o r t l a n d cement
p o l y ( v m y l ) c h l o n d e
a s p h a l t
dry oil s
—
aspha l t
a s p h a l t
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asbe s t o s measured in air s a m p l e s i n d i c a t e t h a t , on an average, about 30 f i b e r s counted by theN I O S H p r o c e d u r e s equal o n e n a n o g r a m o f asbestos. T h i s r e l a t i o n s h i p a p p l i e s t o s a m p l e sc o l l e c t e d d u r i n g t h e s p r a y a p p l i c a t i o n o f asbes tos i n s u l a t i o n . F o r these s a m p l e s , each f i b e rcounted we igh s an average of 0.033 ng, or about 37 t ime s more t h a n tho s e in the e x a m p l e ,and 2.000.000 of them would weigh about 67.000 ng.
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asbestos on . a dry weight basis onequipment and machinery, except asprovided in paragraph (c) of this sec-tion:(1) N o t i f y the Administrator at least20 days before beginning the sprayingoperation. Include the f o l l o w i n g infor-mation in the notice:(I) Name and address of owner or op-erator.(ii) Location of spraying operation.Ciii) Procedures to be f o l l o w e d tomeet the requirements of this para-graph.<2> Discharge no visible emissions tothe outside air f rom the spray-on ap-pl i ca t i on of the asbestos-containingmaterial or use the methods spe c i f i edby i 61.154 to clean emissions contain-ing paniculate asbestos materialbe fore they escape to. or are vented to.the outs ide air.(c) The requirements of paragraphs(a) and (b) of this section do not a p p l yto the spray-on a p p l i c a t i o n of materi-als where the asbestos f i b e r s in thematerials are encapsulated with a bitu-minous or resinous binder duringspraying and the materials are hot fr i-able, a f t e r drying.(d) Owners and operators of sourcess ub j e c t to this section are exemptf r o m the requirements o f J § 6 1 . 0 5 ( a ) .61.07. and 61.09.
( A p p r o v e d by the O f f i c e of Managementand Budget under control number 2000-0264.)
9 61.149 S t a n d a r d for f a b r i c a t i n g .

(a) Applicability. T h i s section ap-p l i e s to the f o l l o w i n g f a b r i c a t i n g oper-ations using commercial asbestos:CD The fabrication of cement build-ing products.12) The f a b r i c a t i o n of f r i c t i o n prod-ucts, except- those operations that pri-marily install asbestos f r i c t i o n materi-als on motor vehicles.(3) The fabr i ca t i on of cement or s i l i-cate board for vent i la t i on hoods:ovens; electrical panels: labora toryfurniture, bulkheads, par t i t i on s , andceilings for marine construction: andf l o w control devices for the moltenmetal industry.(b) Standard. Each owner or opera-tor of any of the f a b r i c a t i n g oper-ations to which this section a p p l i e sshall either

(1) Discharge no vis ible emissions tothe out s ide air f r o m any of the oper-ations or from any b u i l d i n g or struc-ture in which they are conducted; or(2) Use the methods s p e c i f i e d byi 61.154 to clean emissions containingpaniculate asbestos material b e forethey escape to. or are vented to. theout s ide air.
9 61.150 S t a n d a r d for i n s u l a t i n g materials .

A f t e r the e f f e c t i v e date o f this regu-lation, no owner or opera tor of a fac i l i -ty may install or reinstall on a f a c i l i t ycomponent any insulating materialsthat contain commercial asbestos ifthe materials are either molded andf r i a b l e or w e t - a p p l i e d and f r i a b l e a f t e rdrying. The provisions of this para-graph do not a p p l y to s p r a y - a p p l i e dinsulating materials regulated under§ 61.148.
9 61.151 Standard for waste d i s p o s a l forasbestos mi l l s .

Each owner or operator of anysource covered under the provisions of} 61.142 shall:(a) Deposit all asbestos-containingwaste material at waste di sposal sitesoperated in accordance with the provi-sions of I 61.156; and(b) Discharge no visible emissions tothe outside air f r o m the trans fer of as-bestos waste f r o m control devices tothe tail ings conveyor, or use the meth-ods s p e c i f i e d by § 61.154 to clean emis-sions containing p a r t i c u l a t e asbestosmaterial b e f o r e they escape to. or arevented to. the outs ide air. Dispose ofthe asbestos waste f r o m control de-vices in accordance with } 61 .152(b) orparagraph (c) of this section: and(c) Discharge no vi s ib le emissions tothe outside air during the c o l l e c t i o n ,processing, packaging, t r a n s p o r t i n g , ord e p o s i t i o n of any asbe s to s-containingwaste material, or use one of the dis-posal me thod s s p e c i f i e d in paragraphs(c) (1) or (2) o f this section, as f o l l o w s :(1) Use a we t t ing agent as f o l l o w s :(1) A d e q u a t e l y mix all asbestos-con-taining waste material with a wettingagent recommended by the manufac-turer of the agent to e f f e c t i v e l y wetdust and tailings, b e f o r e d e p o s i t i n gthe material at a waste d i spo sa l site.Use the agent as recommended for the
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the area adequate to prevent exposureof the asbestos-containing waste mate-rial; or(3) Cover the asbestos-containingwaste material with at least 60 centi-meters (2 f e e t ) of compacted nonasbes-tos-containing material, and maintainIt to prevent exposure of the asbestos*containing waste; or<4> For inactive waste disposal sitesfor asbestos tailings, a p p l y a resinousor petroleum-based dust suppre s s ionagent that e f f e c t i v e l y binds dust andcontrols wind erosion. Use the agent asrecommended for the particular asbes-tos tailings by the manufacturer ofthe dust suppression agent. Obtainprior approval of the Administrator touse other equally e f f e c t i v e dust sup-pression agents. For purposes of thisparagraph, waste crankcase oil is notconsidered a dust suppres s ion agent.(b) Unless a natural barrier ade-quately deters access by the generalpublic. Instal l and maintain warningsigns and f e n c i n g as f o l l o w s , or c omplywith paragraph UX2) or (a)(3) of thissection.(1) Di sp lay warning signs at all en-trances and at intervals of 100 m (330f e e t ) or less along the proper ty line ofthe site or along the perimeter of thesections of the site where asbestos-con-taining waste material was depo s i t ed .The warning signs must:(I) Be posted In such a manner andlocation that a person can easi ly readthe legend: and(II) Conform to the requirements for51 cmx36 cm ( 2 0 " x l 4 " ) upr igh tformat signs s p e c i f i e d In 29 CFR1910.145(4X4) and this paragraph: and(ill) Di sp lay the f o l l o w i n g legend inthe lower panel with l e t t e r sizes ands tyles of a v i s i b i l i ty at least equal tothose s p e c i f i e d in this paragraph.
ucand Nouton

AJMUX WUM DWXM« SU Z.S cm (I m») Sana S*nl.Gone or Bloc*Oe No) CfMtt Ou«
AttMIO* • MU-

1.1 cm I*. «w>| S*fl*Gottc or Bioe*14 POM Cone.

S p a c i n g between any two lines mustbe at least equal to the height of theupper of the two lines.

(2) Fence the perimeter of the site ina manner adequate to deter access bythe general public.13) Upon request and s u p p l y of ap-propriate information, the Administra-tor will determine whether a f ence ora natural barrier adequately detersaccess by the general public.(c) The owner or operator may usean alternative control method thathas received prior approval of the Ad-ministrator rather than comply withthe requirements of paragraph (a) or(b) of this section.
S 61.154 Air-cleaning. <

(a) The owner or operator who electsto use air-cleaning, as permit t ed by5! 61.142. 61.144. 61.147(0(2).61.147(d)(2). 61.148(b)(2). 61.149(b).61.151(b). 61.151(0(1X11). 6 1 . 1 5 2 ( b ) ( l )(11). and 6 1 . 1 5 2 ( b X 2 ) shall:(1) Use fabric f i l t e r collection de-vices, except as noted In paragraph (b)of this section, doing all of the f o l l o w -ing:( I ) Operating t h e f abr i c f i l t e r collec-tion devices at a pressure drop of nomore than .995 kilopascal (4 incheswater gage), as measured across thef i l t e r fabr i c; and(II) Ensuring that the air f low perme-abil i ty, as determined by ASTMMethod D737-75. does not exceed 9mVmin/m* (30 f t V m i n / f t » ) for wovenfabric s o r l l V m i n / m ' O S f t V m i n / f t * )for f e l t e d fabrics , except that 12 mVmin/m* (40 ft'min/ft«) for woven and1 4 mVmin/m* ( 4 5 f t ' m i n / f t * ) f o rf e l t e d f a b r i c s i s allowed for f i l t e r i n gair from asbestos ore dryers; and(i l l) Ensuring that f e l t e d fabricweighs at least 475 grams per squaremeter (14 ounces per square yard) andis at least 1.6 mill imeters (one-six-teenth I n c h ) thick throughout: and(iv) Avoiding the use of syntheticfabric s that contain f i l l yarn otherthan that which is spun.(2) Properly install, use. operate, andmaintain all air-cleaning equipmentauthorized by this section. Bypass de-vices may be used only during upset oremergency conditions and then onlyfor so long as it takes to shut down theoperation generating the paniculateasbestos material.
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(b) There are the f o l l o w i n g excep-tions to paragraph ( a X i r .(1) If the use of fabric creates & f ireor explo s ion hazard, the Administra-tor may authorize as a substitute theuse of wet collectors designed to oper-ate with a unit contacting energy of atleast 9.95 kilopascals (40 inches watergage pressure).(2) The Administrator may author-ize the use of f i l t e r i n g equipmentother than that described in para-graphs ( a X l ) a n d ( b ) ( l ) o f this sectionIf the owner or operator demonstratesto the A d m i n i s t r a t o r ' s s a t i s fa c t i onthat it is equivalent to the describedequipment in f i l t e r i n g paniculate as-bestos material.
(49 FR 13661. Apr. 5. 1984: 49 FR 25453.J u n e 21.1984}
S 61.155 Reporting.

(a) W i t h i n 90 days a f t e r the e f f e c -tive date of this subpart. each owneror operator of any exi s t ing source towhich this subpart a p p l i e s shall pro-vide the f o l l o w i n g I n f o r m a t i o n to theAdministrator, except that any owneror operator who provided this infor-mation prior to A p r i l 5. 1984 In orderto comply with § 61.24 (which this sec-tion r e p l a c e s ) is not required to resub-mit it.(1) A d e s c r i p t i o n of the emissioncontrol equipment used for each proc-ess; and(2) If a f a b r i c f i l t e r device i s used tocontrol emissions, the pressure dropacross the f abr i c f i l t e r in. Inche s watergage; and(I) If the f a b r i c device uses a wovenfabric , the a i r f l ow permeabi l i ty in mVmin/m* and: if the f abr i c is synthet ic ,whether the f i l l yarn is spun or notspun: and( I I ) I f t h e fabric f i l t e r device uses af e l t e d f a b r i c , the d e n s i t y in g/m 1 . theminimum thickness in inches, and thea i r f l o w p e r m e a b i l i t y i n m ' / m i n / m 1 .(3) For sources s u b j e c t t o 1561.151and 61.152:(i) A brief d e s c r i p t i o n of each proc-ess that generates asbe s to s-containingwaste material; and(ii) The average weight of asbestos-containing waste material d i spo s ed of.measured in kg/day: and

(iii) The emission control methodsused In all stages of water d i s p o s a l :and(lv) The type of disposal site or in-cineration site used for u l t imate dis-posal, the name of the site operator,and the name and location of the dis-posal site.(4) For sources sub j e c t to { 61.153:(i) A brief description of the .site;and(ii) The method or methods used toc o m p l y with the s tandard, or alterna-tive procedures to be u s ed . '(b) The information required byparagraph (a) of this section must ac-company the information required by§ 61.10. The I n f o r m a t i o n described inthis section must be reported usingthe format of A p p e n d i x A of this pan.
( A p p r o v e d by this O f f i c e o f Managementand Budget under control number 2000-0264)
(Sec. 114. Clean Air Act is amended (42U.S.C. 7414»
6 61.156 Act iv e watte d i ipou l cite*.

To be an acceptable site for disposalof asbestos-containing waste materialunder { § 6 1 . 1 5 1 and 61.152. an activewaste disposal site must meet the re-quirements of this section.(a) Either there must be no visibleemissions to the ou t s ide air f r o m anyactive waste d i spo sa l s i te where asbes-tos-containing waste material has beend e p o s i t e d , or the requirements ofparagraph (c) or (d) o f this sectionmust be met.(b) Unle s s a natural barrier ade-quate ly deters access by the generalpubl i c , either warning signs and fenc-ing must be ins tal led and maintainedas f o l l o w s , or the requirements ofparagraph (cKl) o f this section mustbe met.(1) Warning signs must be d i s p l a y e dat all entrances and at intervals of 100m (330 f t) or less along the p r o p e r t yline of the site or a long the per imeterof the sections of the site where asbes-tos-containing waste material is d e p o s -i t ed. The warning signs must:(1) Be po s t ed in such a manner andlocation that a person can easily readthe legend: and(ii) Conform to the requirements of51 cm x 36 cm (20" x 14") upr igh t
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format signs s p e c i f i e d in 29 CFR1 9 1 0 . 1 4 5 ( d X 4 ) and this paragraph; and(il l) Di sp lay the f o l l o w i n g legend inthe tower panel with let ter sizes ands tyle s of a visibility at least equal tothose s p e c i f i ed in this paragraph.
K f l W d I Notation

WUM Dapoul I 2.S em (1 'ineft) Svu S»nt.SfW. I GOBK or Block.Do Not Cra*M OuM_____! 1.9 em (V. re\] Sun S*rt.Cone or Bioc*.• K«.uaoui to vow HMXK. U POM Gome.

Spacing between any two lines mustbe at least equal to the height of theupper of the two lines.(2) The perimeter o f the d i spo salsite must be f enced in a manner ade-quate to deter access by the generalpublic .(3) U p o n request and s u p p l y of ap-propria t e information, the Administra-tor will determine whether a f ence ora natural barrier adequa t e ly detersaccess by the general public.(c) Rather than meet the no visibleemission requirement of paragraph (a)of this section, an active waste dispos-al site would be an a c c e p t a b l e s i te if at

the end of each opera t ing day. or atleast once every 24-hour period whilethe site is in continuous operation, theasbestos-containing waste materialwhich was d epo s i t ed at the site duringthe operating day or previous 24-hourperiod is covered with either.(1) At least 15 centimeters (6 inches)of compacted nonasbestos-containingmaterial, or(2) A resinous or petroleum-baseddust suppression agent that e f f e c t i v e l ybinds dust and controls wind erosion.Thi s agent must be used as recom-mended for the particular dust by themanufacturer of the dust suppre s s i onagent. Other e q u a l l y e f f e c t i v e dustsuppre s s i on agents may be used uponprior approval by the Admini s tra tor .For purposes of this p a r a g r a p h , wastecrankcase oil is not considered a dustsuppre s s i on agent.(d) Rather than meet the no v i s i b l eemission requirement o f paragraph (a)of this section, an active waste di spos-al s i t e would be an acc ep tab l e site ifan al ternat ive control method foremissions that has received prior ap-proval by the Admini s trator is used.
(Sees. 112 and 30U_> of the Cle tn Air Act uamended (42 U.S.C. 7412. 7601<i»
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A p p e n d i x 0 . A d d r e s s e s o f E P A N E S H A P S C o n t a c t sand R e g i o n a l A s b e s t o s C o o r d i n a t o r s

N E S H A P s Contac t s
{For information on NESHAPs rule compliance and disposal)
Region 1Asbes to s N E S H A P s ContactAir Management DivisionU S E P AJ F K F e d e r a l . B u i l d i n gBoston. MA 02203
(617)223-4872
Region 2Asbe s to s N E S H A P s ContactAir & Wast e M a n a g e m e n t DivisionU S E P A26 F e d e r a l P l a z aNew Y o r k , NY 10007
(212) 264-4479
Region 3Asbes tos N E S H A P s ContactAir Management DivisionU S E P A841 Che s tnu t S t r e e tP h i l a d e l p h i a , PA 19107
(215) 597-6552
Region 4A s b e s t o s N E S H A P s Contac tAir, P e s t i c i d e & T o x i c M a n a g e m e n tU S E P A345 C o u r t l a n d S t r e e t N.E.A t l a n t a , GA 30365(404) 881-4901
Region 5Asbestos N E S H A P s ContactA i r M a n a g e m e n t Divis ionU S E P A230 S. Dearborn S t r e e tChicago , I L 60604
(312) 353-2088
Region 6Asbestos N E S H A P s ContactAir & W a s t e Management DivisionU S E P A1201 Elm Street
Dallas . TX 75270
(214) 767-9835

Region 7Asbe s t o s N E S H A P s ContactAir & Was t e Management DivisionU S E P A726 M i n n e s o t a AvenueKansas City. KS 66101
(913) 236-2576

1
Region 8Asbes to s N E S H A P s ContactAir & Was t e M a n a g e m e n t Divis ionU S E P A1860 L i n c o l n S t r e e tDenver, CO 80295
(303) 293-1767
Region 9Asbe s t o s N E S H A P s ContactAir M a n a g e m e n t Divis ionU S E P A215 Fremont S t r e e tSan F r a n c i s c o , CA 94105
(415) 974-7648
Region 10Asbe s to s N E S H A P s ContactAir & T o x i c s M a n a g e m e n t Divi s i onU S E P A1200 S i x t h AvenueS e a t t l e . WA 98101
(206) 442-2724
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A p p e n d i x 0. ( c o n t i n u e d )

Regional A s b e s t o s Coord ina t or s
(For information on asbestos identification, health effects, abatement options, analytic techniques, asbestos in schools,and contract documents)
Region 1Regional Asbes to s CoordinatorU S E P AJ F K F e d e r a l B u i l d i n gBoston, MA 02203
(617) 223-0585
Region 2Regional Asbe s t o s CoordinatorU S E P AW o o d b r i d g e AvenueEdi son , NJ 08837
(201) 321-6668
Regibn 3Regional Asbe s to s Coord ina torU S E P A841 Che s tnu t S t r e e tP h i l a d e l p h i a . PA 19107
(215) 597-9859
Region 4Regional Asbe s t o s C o o r d i n a t o rU S E P A345 Court land S t r e e t N.E.A t l a n t a . GA 30365
(404) 881-3864
Region 5Regional Asbe s t o s C o o r d i n a t o rU S E P A230 S, Dearborn StreetChicago. IL 60604
(312) 886-6879
R e g i o n 6Regional A s b e s t o s Coord ina t orU S E P AFirst International Building1201 Elm Stree tDallas . TX 75270
(214) 767-5314

Region 7Regional Asbe s t o s C o o r d i n a t o rU S E P A726 M i n n e s o t a AvenueKansas City, KS 66101
(913) 236-2838
Region 8Regional A s b e s t o s C o o r d i n a t o rU S E P A999 18th S t r e e tDenver, CO 80202
(303) 293-1730
Region 9Regional Asbe s t o s C o o r d i n a t o rU S E P A215 Fremont S t r e e tSan Franci sco . CA 94105
(415) 974-8588
Region 10Regional A s b e s t o s C o o r d i n a t o r
U S E P A1200 S i x t h AvenueS e a t t l e . WA 98101
(206) 442-2632
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A p p e n d i x E . Phone N u m b e r s f o r O b t a i n i n g I n f o r m a t i o n a n d E P A P u b l i c a t i o n s

I n f o r m a t i o n 800/334-8571
i • S a m p l i n g and analys i s ofA C M ( b u l k mat er ia l s)

• EPA S e a l a n t S t u d y
P u b l i c a t i o n s 800/424-9065 (554-1404 — In W a s h i n g t o n , DC)
• F r i a b l e Asbe s t o s -Conta in ing M a t e r i a l s in S c h o o l s : I d e n t i f i c a t i o n and N o t i f i c a t i o n Rule (40 CFR Part 763).
• Evaluat ion of the EPA A s b e s t o s - i n - S c h o o l s I d e n t i f i c a t i o n and N o t i f i c a t i o n Rule. EPA 560/5-84-005.
• Asbe s t o s in B u i l d i n g s : N a t i o n a l Survey of A s b e s t o s - C o n t a i n i n g F r i a b l e M a t e r i a l s . EPA 560/5-84-006.
• Asbe s t o s in Bui ld ing s: G u i d a n c e for Servic e and Maint enance Personnel . EPA 560/5-85-018.
• Asbe s t o s Waste Management G u i d a n c e . EPA 530-SW-85-007.
• Asbes to s Fact Book. EPA Off i c e o f P u b l i c Affair s .
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A p p e n d i x F . O c c u p a t i o n a l H e a l t h a n d S a f e t y ( O S H A )A s b e s t o s R e g u l a t i o n s ( 2 9 C F R 1910.1001)
(1910.1001 Aibe f t o c .

(a.) Definitions. For the purpose ofthis section. (1) "Asbestos" Includeschrysotile. amosite. crocidollte. tremo-lite. a n t h o p h y l l l t e . and actlnolite.(2) "Asbestos fibers" means asbestosf ibers longer than 5 micrometers.(b) Permissible exposure to airborneconcentrations of asbestos fibers—<1)Standard effective July 7, 1972. The 8-hour time-weighted average airborneconcentrations o f asbestos ' f i b er s t owhich any employee may be exposedshall not exceed f i v e f i b er s , longerthan 5 micrometers, per cubic centime-ter of air. as determined by themethod prescribed in paragraph (e) ofthis section.(2) Standard effective July 1. 1976.The 8-hour time-weighted average air-borne concentrations of asbestos f i b e r sto which any employee may be ex-posed shall not exceed two f ib er s ,longer than 5 micrometers, per cubiccentimeter of air. as determined bythe method prescribed in paragraph(e) of this section.(3) Ceiling concentration. No em-ployee shall be exposed at any time toairborne concentrations of asbestosfibers In excess of 10 f i b er s , longerthan 5 micrometers, per cubic centime-ter of air. as determined by themethod prescribed in paragraph (e) ofthis section.(c) Methods of compliance—U> Engi-neering methods, (i) Engineering con-trols. Engineering controls, such as,but hot limited to. isolation, enclosure,exhaust ventilation, and dust collec-tion, shall be used to meet the expo-cure limits prescribed in paragraph (b)of this section.(11) Local exhaust ventilation, (a)Local exhaust ventilation and dust col-lection systems shall be designed, con-structed, installed, and maintained Inaccordance with the American N a t i o n -al Standard F u n d a m e n t a l s Governingthe Design and Operation of Local Ex-haust Systems, ANSI 29.2-1971. whichis incorporated by reference herein.(5) See 11910.8 concerning the avail-ability of ANSI Z6.2-1971. and themaintenance of a historic f i l e in con-nection therewith. The address of theAmerican Nat iona l Standards Insti-tute is given in f 1010.100.(ill) Particular toots. All hand-oper-ated and power-operated tools wnichmay produce or release asbestos fibersIn excess of the exposure l lmlU pre-scribed in paragraph (b) of this sec-tion, such as. but not limited to. saws,scorers, abrasive wheels, and dril l s ,shall be provided with local exhaustvent i la t i on systems In accordance with

subdivision (11) of this subparagraph.
(2) Work practices—(1) Wet methods.Inso far as practicable, asbestos shallbe handled, mixed, a p p l i e d , removed,cut. scored, or otherwise worked in awet state s u f f i c i e n t to prevent theemission of airborne f i b e r s in excess ofthe exposure l imi t s prescribed in para-graph (b) of this section, unless theu s e fu lne s s of the product would be di-minished thereby.(il) Particular products and oper-ations. No asbestos cement, mortar,coating, grout, p la s t er , or similar ma-terial containing asbestos shall be re-moved f r o m bags, cartons, or othercontainers in which they are s h i p p e d ,without being either wet t ed, or en-closed, or venti lated so as to prevente f f e c t i v e l y the release of airborne as-bestos f i b e r s in excess of the l imi t sprescribed in paragraph (b) of this sec-tion.(lil) Spraying, 'demolition, or remov-al Employee s engaged in the sprayingof asbestos, the removal, or demoli t ionof p i p e s , structures, or equipment cov-ered or Insulated with asbestos, and inthe removal or d e m o l i t i o n of asbestosinsulation or coverings shall be provid-ed with respiratory equipment in ac-cordance with paragraph (d)(2)(ii i) ofthis section and with special c l o th ingin accordance with paragraph (d)(3> ofthis section.(d) Personal protective equipment—(1) Compliance with the exposurelimits prescribed by paragraph (b) ofthis section may not be achieved bythe use of respirators or s h i f t ro ta t ionof employee s , except:(I) During the time period necessaryto install the engineering controls andto insti tute the work pract i ce s re-quired by paragraph (c) of this sec-tion:(II) In work situations in which themethods prescribed in paragraph (c)of this section are either technicallynot f e a s i b l e or f e a s i b l e to an extent in-s u f f i c i e n t to reduce the airborne con-centrations of asbestos f i b e r s belowthe limits prescribed by paragraph (b)of this section: or(ill) In emergencies.(tv) Where both respirators and per-sonnel rotation are allowed by para-graphs (dXl) (1). (11). or (111) of this sec-tion, and both are practicable, person-nel rotation shall be pre f erred andused.
(2) Where a respirator is p ermi t t edb y paragraph ( d X l ) o f this section. I tshall be s e l e c t e d f r o m among those ap-proved by the Bureau of Mines. De-partment of the Inter i or , or the Na-t ional I n s t i t u t e f o r OccupationalS a f e t y and H e a l t h . D e p a r t m e n t o f
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B e & l t h . Education, and W e l f a r e , underthe provisions of 30 CFR Pan 11 (37FR 6244. Mar. 25. 1972). and shall beused in accordance with subdivisions<i). (i i). (lii). and ( i v ) of this subpara-graph.(i) Air purifying respirators. A reus-able or single use air p u r i f y i n g respira-tor, or a respirator described in" para-graph ( d > ( 2 ) ( i i ) o r ( H i ) o f this section,shall be used to reduce the concentra-tions of airborne asbestos f i b er s in therespirator below the exposure limitsprescribed in paragraph (b) of this sec-tion, when the ceiling or the 8-hourtime-weighted average airborne con-centrations of asbestos f i b e r s are rea-sonably expec ted to exceed no morethan 10 times those limits.(ii) Powered air purifying respira-tors. A f u l l f a c ep i e c e powered air puri-f y i n g respirator, or a powered air puri-f y i n g respirator, or a respirator de-scribed in paragraph (d)(2)(iii) of thissection, shall be used to reduce theconcentrations of airborne asbestosf ibers In the respirator below the ex-posure limits prescribed in paragraph(b) of this section, when the cei l ing orthe 8-hour time-weighted average con-centrations of asbestos f ibers are rea-sonably expec ted to exceed 10 times,but not 100 times, those limits.(ill) Titpe "C" supplied-air respira-tors, continuous jlow or pressure-demand class. A t y p e "C" continuousf l o w or pressure-demand, s u p p l i e d - a i rrespirator shall be used to reduce theconcentrations of airborne asbestosf i b e r s in the respirator below the ex-posure limits prescribed in paragraph(b) of this section, when the ceiling orthe 6-hour time-weighted average air-borne concentrations of asbestos f iber sare reasonably expected to exceed 100times those limits.(iv) Establishment of a respiratorprogram, (a) The employer shall es-tablish a respirator program in accord-ance with the requirements of theAmerican N a t i o n a l Standard s Prac-tices f or Respiratory Protection. ANSIZ88.2-1969. which Is incorporated byreference herein.(b) See i 1910.6 concerninc the avail-ability of ANSI Z88.2-1969 and themaintenance of a historic f i l e in con-nection therewith. The address of the

American N a t i o n a l S t a n d a r d s I n s t i -tute is given in f 1910.100.(c) No employee shall be assigned totasks requiring the use of respiratorsIf. based upon his most recent exami-nation, an examining physician deter-mines that the employee will beunable to f u n c t i o n normally wearing arespirator, or that the s a f e t y or healthof the employee or other employee swill be impaired by his use of a respi-rator. Such employee shall be rotatedto another job or given the opportuni-ty to trans fer to a d i f f e r e n t , po s i t i onwhose duties he is able to p e r f o r mwith the same employer, in the samegeographical area and with the sameseniority, status, and rate of pay hehad ju s t prior to such transfer, if sucha d i f f e r e n t position is available.( 3 ) Spec ia l clothing: T h e employershall provide, and require the use of,special c l o th ing, such as coveralls orsimilar whole body clothing, head cov-erings, gloves, and f o o t coverings forany employee exposed to airborne con-centrations of asbestos f ibers , whichexceed the ceil ing level prescribed inparagraph (b) of this section.(4) Change rooms: (i) At any . f i x e dplace of employment exposed to air-borne concentrations of asbestos f i b e r sin excess of the exposure limits pre-scribed in paragraph (b) of this sec-tion, the employer shall providechange rooms for employee s workingregularly at the place.(i i) Clothes lockers: The employershall provide two separate lockers orcontainers for each employee. BO sepa-rated or isolated as to prevent con-tamination of the e m p l o y e e ' s streetclothes f r o m his work clothes.(i i i) Laundering: (a) Laundering o fasbestos contaminated clothing shallbe done so as to prevent the release ofair-borne asbestos f i b e r s in excess ofthe exposure limits prescribed in para-graph (b) of this section.(o) Any employer who gives asbes-tos-contaminated c l o t h i n g to anotherperson for laundering shall informouch person of the requirement inparagraph (dX4Xili)(a) of this sectionto e f f e c t i v e l y prevent the release ofairborne asbestos f ibers in excess ofthe exposure limits, prescribed in para-graph (b) of this section.
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<c> Contaminated c lo thing shall betransported in sealed impermeablebags, or other closed, impermeablecontainers, and labeled in accordancewith paragraph (g) o f this section.(e) Method of measurement. All de-terminations of airborne, concentra-tions of asbestos f iber s shall be madeby the membrane f i l t e r method at400-450 x ( m a g n i f i c a t i o n ) (4 mil l ime-ter o b j e c t i v e ) with phase contrast i l l u -mination.<f) Monitoring—(1) Initial determi-nations. W i t h i n 6 months of the pub l i -cation of this section, every employershall cause every place of employmentwhere asbestos f iber s are released tobe monitored in such a way as to de-termine whether every e m p l o y e e ' s ex-posure to asbestos f ibers is below thel imit s prescribed in paragraph (b) ofthis section. If the l imit s are exc e eded,the employer shall immediat e ly under-take a compliance program in accord-ance with paragraph (c) of this sec-tion.(2) Personal monitoring—(i) Sam-ples shall be collected f r o m within thebreathing zone of the employee s , onmembrane f i l t e r s of 0.8 micrometerporosity mounted in an open-facef i l t e r holder. S a m p l e s shall be takenlor the determination of the 8-hourtime-weighted average airborne con-centrations and of the ce i l ing concen-trations of asbestos f i b er s .<il) S a m p l i n g f r equency and pat-terns. A f t e r the initial determinationsrequired by paragraph (f)(l) o f thissection, samples shall be of such fre-quency and pat tern as to representwith reasonable accuracy the levels ofexposure of employees. In no case *shall the sampling be done at intervalsgreater than 6 months for employee swhose exposure to asbestos may rea-sonably be fore seen to exceed thelimits prescribed by paragraph (b) ofthis section.(3) Environmental monitoring. (1)Sample s shall be collected from areasof a wort environment which are rep-resentative of the airborne concentra-tions of asbestos f ibers which mayreach the breathing zone of employ-ees. Sample s shall be collected on amembrane f i l t e r of 0.8 micrometer po-rosity mounted In an open-face f i l t e rholder. Samples shall be taken for the

de t erminat ion of the 8-hour time-weighted average airborne concentra-tions and of the ce i l ing concentrationsof asbestos fibers.(ii) Sampling frequency and pa t -terns. A f t e r the initial de terminationsrequired b y paragraph ( f ) ( l ) o f thissection, samples shall be of such f r e -quency and pattern as to representwith reasonable accuracy the l eve l s ofexposure of the employees . In no caseshall sampl ing be at intervals greaterthan 6 months for employees whoseexposures to asbestos may reasonablybe foreseen to exceed the exposurel imi t s prescribed in paragraph (b) ofthis section.(4) Employee observation of moni-toring. A f f e c t e d emp loye e s , or theirrepresentatives, shall be given a rea-sonable o p p o r t u n i t y to observe anymonitoring required by this paragraphand shall have access to the recordsthereo f .(g) Caution signs and labels—(1)Caution signs—<i) Posting. Cautionsigns shall be provided and d i s p l a y e dat each location where airborne con-centrations of asbestos f i b e r s may bein excess of the exposure l imi t s pre-scribed in paragraph (b) of this sec-tion. S i g n s shal l be p o s t e d at such adis tance f r o m such a loca t ion so thatan employe e may read the signs andtake necessary pro t e c t iv e s t e p s b e f o r eentering the area marked by the signs.S i g n s shall be po s t ed at all approache sto areas containing excessive concen-trations of airborne asbestos f i b er s .(11) Sign specifications. The warningsigns required b y paragraph ( g X I X i )of this section shall conform to therequirements of 20" x 14" verticalf ormat signs s p e c i f i e d ini i e i 0 . 1 4 5 ( d X 4 ) . and to this subdivi-sion. The signs shall d i s p l a y the f o l -lowing l egend In the lower panel , withle t t er sizes and s ty l e s of a v i s i b i l i ty atleast equal to that s p e c i f i ed in thissubdivision.
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S p a c i n g between lines shall be at leastequal to the height of the u p p e r of.any two lines.(2) Caution labels—<i) Labeling. Cau-tion labels shall be a f f i x e d to all rawmaterials, mixtures, scrap, waste,debris, and other product s containingasbestos f i b e r s , or to their containers,except that no label is required whereasbestos f i b er s have been modi f i ed bya bonding agent, coating, binder, orother material so that during any rea-sonably f o r e s e eab l e use. handling,storage, d i spo sa l , processing, or trans-portation, no airborne concentrationsof asbestos f iber s in excess of the ex-posure limits prescribed in paragraph(b) of this section will be released.(11) Label specifications. The cautionlabels required by paragraph <g)(2Xl)of this section shall be printed In let-ters of s u f f i c i e n t size and contrast asto be readily visible and legible . Thelabel shall state:
C A U T I O N

Contains Asbestos Fibers
Avoid Creating Dust

Breathing Asbestos Dust May Cause SeriousBodily Harm
(h) Housekeeping—<1) Cleaning. Allexternal surfaces In any place of em-ployment shall be maintained free ofaccumulations of asbestos f ibers If.with their dispersion, there would bean excessive concentration.<2) Waste disposal Asbestos waste,scrap, debris, bags, containers, equip-ment, and asbestos-contaminatedc lo th ing, consigned for d i spo sa l , whichmay produce in any reasonably f or e-seeable use. handling, storage, process-ing, d i spo sa l , or transportat ion air-borne concentrations of asbestos f i b er sin excess of the exposure l imit s pre-scribed in paragraph (b) of this sectionshall be collected and disposed of Insealed impermeable bags, or otherclosed, impermeable container!.(1) Recordkeepinff—{l) Exposimrecords. Every employer shall main-

tain records of any personal or envi-ronmental monitoring required by thissection. Records shall be maintainedfor a period of at least 20 years andshall be made available upon requestto the Assistant Secretary of Labor forOccupational S a f e t y and H e a l t h , theDirector of the National Ins t i tu t e forOccupational S a f e t y and H e a l t h , andto authorized representatives ofeither.(2) Access. Employee exposurerecords required by this paragraphshall be provided upon request to em-ployees. designated representatives.and the Assistant Secretary in accord-ance with 29 CFR 1910.20 ( a M e ) and
(3) Employee notification. Any em-ployee found to have been exposed atany time to airborne concentrations ofasbestos f i b er s In excess of the l imitsprescribed In paragraph (b) of this sec-tion shall be n o t i f i e d in writing of theexposure as soon as pract icable butnot later than 5 days of the f ind ing .The employee shall also be timely no-t i f i e d of the corrective action beingtaken.(j) Medical examinations— <1) Gen-eraL The employer shall prov ide ormake available at his cost, medical ex-aminations relative to exposure to as-bestos required by this paragraph.( 2 ) Preplacement. T h e e m p l o y e rshall provide or make available toeach of his employees , within 30 calen-dar days f o l l o w i n g his f i r s t employ-ment in an occupation expo s ed , to air-borne concentrations of asbestosf i b e r s , a comprehensive medical exam-ination. which shall include, as a mini-mum. a chest roentgenogram (pos ter i-or-anterior 14 x 17 Inches), a historyto elicit symptomato l ogy of respirato-ry disease, and pulmonary f u n c t i o ntests to include f or c ed vital capac i ty(FVC) and forc ed expiratory volumeat 1 second ( F E V , * ) .(3) Annual examinations. On orb e f o r e January 31. 1973. and at leastannually t h e r e a f t e r , every e m p l o y e rshall provide, or make available, com-prehensive medical examinations toeach of his employees engaged in occu-pations exposed to airborne concentra-tions of asbestos fibers. Such annualexamination shall Inc lude , as a mini-mum. a chest roentgenogram ( po s t er l~

F-4



or-anterior 14 x 17 inches), a historyto elicit symptomatology of respirato-ry disease, and pulmonary func t i ontests to include forced vital capacity(FVC) and forced expiratory volumeat 1 second (FEW*).
(4) Termination of employment Theemployer shall provide, or make avail-able. within 30 calendar days be fore oraf t er the termination of employmentof any employee engaged in an occu-pation exposed to airborne concentra-tions of asbestos fibers, a comprehen-sive medical examination which shallinclude, as a minimum, a chest roent-genogram (posterior-anterior 14 x 17inches), a history to elicit symptoma-tology of respiratory disease, and pul-monary func t i on tests to includeforced vital capacity (FVC) and forcedexpiratory volume at 1 second

. (5) Recent examinations. No medicalexamination is required of any em-ployee , If adequate records show thatthe employee has been examined in

accordance with this paragraph withinthe past 1-year period.(6) Medical records—<i> Mainte-nance. Employers of employees exam-ined pursuant to this paragraph shallcause to be maintained comple t e andaccurate records of all such medicalexaminations. Records shall be • re-tained by employers for at least 20years.(11) Access. Records of the medicalexaminations required by this para-graph shall be provided upon requestto employees, designated representa-tives, and the Assistant Secretary Inaccordance with 29 CFR 1910.20 (a>-(e) and (gMl). These records shall alsobe provided upon the request to theDirector of NIOSH. Any physicianwho conducts a medical examinationrequired by this paragraph shall fur-nish to the employer of the examinedemployee all the informat ion s p e c i f i -cally required by this paragraph, andany other medical I n f o r m a t i o n relatedto occupational exposure to asbestosfibers.
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A p p e n d i x G . S p e c i f i c a t i o n s f o r S a m p l i n g M a t e r i a l s a n d S e l e c t i n g a*- Q u a l i f i e d L a b o r a t o r y t o A n a l y z e f o r A s b e s t o s

{ G.1 C o l l e c t i n g S a m p l e s
•

T a k i n g a s a m p l e of ACM can damage the material and cause s i g n i f i c a n t release of f i b e r s . The f o l l o w i n gg u i d e l i n e s are de s igned to minimize both damage and f i b e r release.1

• Wear at least a h a l f - f a c e respirator with d i s p o s a b l e filters (see S e c t i o n 5.1).
• Wet the sur face of the material to be s a m p l e d with water f r o m a spray b o t t l e or p l a c e a p l a s t i cbag around the sampler .
• S a m p l e with a reusable s a m p l e r such as a cork borer or a s ingl e-u s e s a m p l e r such as a g l a s svial. ( F i g u r e G-1 shows a s ingle-use s a m p l e r constructed f r o m an acrylic tube.)
• W i t h a t w i s t i n g motion, s l o w l y push the s a m p l e r into the mater ial . Be c a r e f u l not to p e n e t r a t ebeyond the s ur fa c e layer.
• For reusable s a m p l e r s , extract and e j e c t the s a m p l e into a container. W e t - w i p e the tube andp l u n g e r . For s ing l e -u s e s a m p l e r s , ex tract , wet-wipe the ex t er ior , and cap i t .
• Labe l the container. .
• C l e a n debr i s u s ing wet towels and discard them in a p l a s t i c bag.
• For s u r f a c i n g m a t e r i a l , use la t e x paint or a sealant to cover the s a m p l e area. For p i p e and b o i l e ri n s u l a t i o n , use a nonasbes tos mastic.

I / 8 " W a l l

C l e a r A c r y l i c T u b e

Beveled toFine E d g e

t L e n g t h Convenient^~ to Hold in H a n d

Figure G-1 - S a m p l e r / c o n t a i n e r

End Cap

G.2 S e l e c t i n g a Q u a l i f i e d Laboratory
The U.S. Environmental Protect ion Agency (EPA) runs a bulk asbestos sample q u a l i t y assurance program.U p d a t e d l i s t s o f p a r t i c i p a t i n g laboratories, the' tr per formance scores, and f u r t h e r i n f o r m a t i o n on the pro-gram are available from the Asbestos Technical I n f o r m a t i o n Service at (800) 334-8571 ( E x t e n s i o n 6741).

' The guide l ine s are based on i n f o r m a t i o n in J o h n T. Jankovi c . "Asbestos B u l k S a m p l i n g Procedure," A m e r i c a n In-d u s t r i a l H y g i e n e A s s o c i a t i o n . 46, B-8 to B-10. 1985.
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A p p e n d i x H . D e f i n i t i o n a n d D e s c r i p t i o n o f F a c t o r s f o rA s s e s s i n g t h e N e e d f o r Corr e c t i v e A c t i o n *

H . 1 C o n d i t i o n o f t h e A s b e s t o s - C o n t a i n i n g M a t e r i a l

H.1.1 F a c t o r s 1 and 2: Deterioration or Delaminat ion and Physical Damage
An assessment of the c o n d i t i o n should evaluate: the q u a l i t y of the i n s t a l l a t i o n , the adhe s i onof t h e f r i a b l e m a t e r i a l t o t h e u n d e r l y i n g sub s tra t e , d e t e r i o r a t i o n , and d a m a g e f r o m v a n d a l i s mor any other cause. Evidence of debri s on hor izonta l s ur fa c e s , h a n g i n g m a t e r i a l , d i s l o d g e dchunks , s c r a p i n g s , i n d e n t a t i o n s , or cracking are i n d i c a t o r s of poor m a t e r i a l c o n d i t i o n .
A c c i d e n t a l or d e l i b e r a t e p h y s i c a l contact with the f r i a b l e , m a t e r i a l can r e s u l t in d a m a g e .I n s p e c t o r s should look for any evidence that the asbe s to s-containing material has been

!
d i s t u r b e d : f i n g e r marks in th e m a t e r i a l , gra f f i t i , p i e c e s d i s l o d g e d or m i s s i n g , s c rape marksf r o m movable equ ipment or f u r n i t u r e , or a c cumula t i on of the f r i a b l e material on f l o o r s ,s h e lv e s , or other h o r i z o n t a l s u r f a c e s .
A s b e s t o s - c o n t a i n i n g m a t e r i a l may d e t e r i o r a t e a s a r e s u l t o f e i t h e r the q u a l i t y o f thei n s t a l l a t i o n or e n v i r o n m e n t a l f a c t o r s which a f f e c t th e cohesive s t r e n g t h o f the asbestos-c o n t a i n i n g m a t e r i a l or the s t r e n g t h of the a d h e s i o n to the subs trate . D e t e r i o r a t i o n can r e s u l tin the a c c u m u l a t i o n o f dus t on the s u r f a c e o f the a s b e s t o s - c o n t a i n i n g m a t e r i a l , d e l a m i n a t i o nof the m a t e r i a l {i.e., s e p a r a t i n g in to l a y e r s ) , or an adhe s iv e f a i l u r e o f the m a t e r i a l where i tp u l l s away f r o m th e s u b s t r a t e and e i ther hangs l o o s e l y or fa l l s t o t h e f l o o r and e xpo s e s t h esubs trate . I n s p e c t o r s s h o u l d t ouch the a s b e s t o s - c o n t a i n i n g m a t e r i a l and d e t e r m i n e i f dus t i sr e l ea s ed when the m a t e r i a l i s l ight ly brushed or rubbed.

I f t h e coated s u r f a c e "gives" when s l i g h t hand p r e s s u r e i s a p p l i e d o r t h e m a t e r i a l moves u pand down with l i g h t p u s h i n g , the a s b e s t o s - c o n t a i n i n g mat er ia l i s no l o n g e r t i g h t l y bonded toi t s s u b s t r a t e .
H.1.2 F a c t o r 3: W a t e r Damage
W a t e r d a m a g e i s u s u a l l y caused by roo f l e a k s , p a r t i c u l a r l y in b u i l d i n g s with f l a t r o o f s o r aconcrete slab and steel beam construction. S k y l i g h t s can also be s i g n i f i c a n t sources of leaks.W a t e r d a m a g e can a l s o r e s u l t f r o m p l u m b i n g l e a k s and water or h i g h h u m i d i t y in t h e v i c i n i t yof p o o l s , locker rooms, and lavatories.
W a t e r can d i s l o d g e , d e l a m i n a t e , or d i s t u r b f r i a b l e a s b e s t o s - c on ta in ing m a t e r i a l s that areo therwi s e in good c o n d i t i o n and can increase the p o t e n t i a l for f i b e r r e l e a s e by d i s s o l v i n g andw a s h i n g out the b inders in the mat er ia l . M a t e r i a l s whi ch were not cons idered f r i a b l e maybecome f r i a b l e a f t e r water has d i s s o l v e d and l e a c h e d out the b inder s . W a t e r can a l s o act as as l u r r y to carry f i b e r s to o ther areas where e v a p o r a t i o n w i l l l eave a c o l l e c t i o n of f i b e r s t h a t canbecome s u s p e n d e d in the air.
I n s p e c t the area for v i s i b l e s i gn s of water d a m a g e , such as d i s c o l o r a t i o n of or s t a in s on thea s b e s t o s - c o n t a i n i n g m a t e r i a l ; s ta ins on a d j a c e n t w a l l s or f l o o r s ; b u c k l i n g of the w a l l s or

• T h e i n f o r m a t i o n in t h i s A p p e n d i x i s taken, with m o d i f i c a t i o n , f r o m : Brandner. W. October 1982.Asbestos Exposure Assessment in Buildings Inspection Manual. K a n s a s C i t y , MO: U.S. Environ-m e n t a l P r o t e c t i o n A g e n c y , R e g i o n V I I .
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f l o o r s ; or areas where p i e c e s o f the a s b e s t o s - c o n t a i n i n g m a t e r i a l have s e p a r a t e d in t o l ayer sor f a l l e n down, th er eby e x p o s i n g th e sub s tra t e .
C l o s e i n s p e c t i o n i s required. Jn many areas, s t a i n i n g may occur o n l y in a l i m i t e d area w h i l ewater d a m a g e cau s ing d e l a m i n a t i o n may have occurred in a much larger area. In a d d i t i o n , the•water damage may have occurred .since the o r i g i n a l i n s p e c t i o n for f r i a b l e m a t e r i a l , c a u s i n gnew areas to become f r i a b l e and require a re inspec t ion.
D e l a m i n a t i o n is p a r t i c u l a r l y a prob l em in areas where the sub s tra t e is a very smooth concreteslab. Check to see if the material "gives" when pressure is a p p l i e d f r o m underneath.

H.2 P o t e n t i a l f or D i s t u r b a n c e or Erosion

H.2.1 F a c t o r 4: Air P l e n u m or Direct A i r s t r e a m

An air p l e n u m e x i s t s when the r e t u r n (or, in rare cases, c o n d i t i o n e d ) air l eave s a room or h a l lt h r o u g h vents in a s u s p e n d e d c e i l i n g and t r a v e l s at low sp e ed and pr e s s ur e t h r o u g h the spac ebetween the ac tual c e i l i n g and the s u s p e n d e d c e i l i n g or duct s . The moving air may erode anya s b e s t o s - c o n t a i n i n g m a t e r i a l in the p l e n u m . In e v a l u a t i n g whether an a ir p l e n u m or d ir e c ta i r s t r e a m is p r e s e n t , the i n s p e c t o r must l ook for ev idence of du c t s or cavi t i e s used to conveyair to and f r o m h e a t i n g or c o o l i n g e q u i p m e n t or the pre s ence of air vents or o u t l e t s whichblow a i r d i r e c t l y onto f r i a b l e m a t e r i a l .
A t y p i c a l c o n s t r u c t i o n t e chn ique is to use the s pac e between a s u s p e n d e d c e i l i n g and thea c t u a l c e i l i n g as a return air p l e n u m . In many cases, the t i l e s in the s u s p e n d e d c e i l i n g must bel i f t e d t o check i f t h i s i s the case. I n s p e c t i o n o f the a ir h a n d l i n g or HVAC e q u i p m e n t rooms maya l s o p r o v i d e ev idence ( su ch a s a c c u m u l a t e d f i b e r s ) o f th e pre s ence o f t h i s m a t e r i a l in thep l e n u m s .
S p e c i a l a t t e n t i o n s h o u l d b e p a i d t o whe th er f r e q u e n t a c t i v i t i e s ( su ch a s m a i n t e n a n c e ) d i s t u r bt h e m a t e r i a l i n t h e p l e n u m . I t i s a l s o i m p o r t a n t t o check f o r e v i d e n c e t h a t t h e m a t e r i a l i s b e i n gr e l e a s e d or eroded (i.e., has it d e t e r i o r a t e d or been d a m a g e d so t h a t the m a t e r i a l is f r e e toc i r c u l a t e in the a ir s t r eam?).

H.2.2 F a c t o r 5: E x p o s u r e , A c c e s s i b i l i t y , and A c t i v i t y
T h e s e three c o n s i d e r a t i o n s are h i g h l y i n t e r r e l a t e d and have been combined in to a s i n g l ef a c t o r . In g e n e r a l , f or a s i t e t o show a h i g h p o t e n t i a l f or d i s t u r b a n c e , i t must b e e xpo s ed( v i s i b l e ) and acce s s ib l e , and be l o c a t e d near movement corr idor s or s u b j e c t to v i b ra t i on .
The amount o f a s b e s t o s - c o n t a i n i n g m a t e r i a l e x p o s e d t o th e area o c cup i ed by p e o p l e w i l lc o n t r i b u t e to the l i k e l i h o o d tha t the mater ia l may be d i s t urb ed and d e t e r m i n e s whether thef i b e r s can f r e e l y move t h r o u g h the area. An a sb e s t o s - con ta in ing mat e r ia l i s c on s ider edexposed if it can be seen. For a mater ia l not to be expo s ed , a p h y s i c a l barrier must bec o m p l e t e , u n d a m a g e d , and u n l i k e l y to be removed or d i s l o d g e d . An a s b e s t o s - c o n t a i n i n gm a t e r i a l s h o u l d be considered exposed if i t i s v i s i b l e , r e g a r d l e s s of the h e i g h t of the ma t e r ia l .
If the asbes tos-containing material i s l o ca t ed behind a s u s p e n d e d c e i l i n g with movable t i l e s , ac l o s e i n s p e c t i o n must b e m a d e o f t h e c o n d i t i o n o f t h e s u s p e n d e d c e i l i n g ; t h e l i k e l i h o o d a n df r e q u e n c y o f access i n t o t h e s u s p e n d e d c e i l i n g , a n d w h e t h e r t h e s u s p e n d e d c e i l i n g f o r m s ac o m p l e t e b a r r i e r o r i s o n l y p a r t i a l l y c o n c e a l i n g t h e m a t e r i a l .
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A s b e s t o s - c o n t a i n i n g m a t e r i a l above a s u s p e n d e d c e i l i n g i s c o n s i d e r e d e x p o s e d i f t h e s p a c eabove t h e s u s p e n d e d c e i l i n g i s a n a i r p l e n u m . S u s p e n d e d c e i l i n g s w i t h n u m e r o u s l o u v e r s ,gr id s , or other open spaces s h o u l d be considered exposed.
If f r i a b l e a s b e s t o s - c o n t a i n i n g m a t e r i a l can b e reached by b u i l d i n g users or m a i n t e n a n c ep e o p l e , e i ther d i r e c t l y or by i m p a c t f r o m o b j e c t s used in the area, it is a c c e s s i b l e and s u b j e c t toa c c i d e n t a l or i n t e n t i o n a l contact and damage. M a t e r i a l which is a c c e s s i b l e is l i k e l y to bed i s t u r b e d in the f u t u r e .
H e i g h t above the f l o o r is one measure of a c c e s s i b i l i ty . However, o b j e c t s have been observedembedded in c e i l i n g s 25 f e e t or more h i g h . N e a r n e s s o f the f r i a b l e a s b e s t o s - c o n t a i n i n gmater ia l t o h ea t ing , v e n t i l a t i o n , l i g h t i n g and p l u m b i n g sy s t ems r e q u i r i n g m a i n t e n a n c e orr e p a i r m a y increase t h e m a t e r i a l ' s a c c e s s i b i l i t y .
In a d d i t i o n , t h e a c t i v i t i e s and b ehav ior o f per sons u s i n g th e b u i l d i n g s h o u l d b e i n c l u d e d in th eassessment o f whe ther the ma t e r ia l i s acce s s ib l e . For e x a m p l e , p er sons invo lv ed in a t h l e t i cac t iv i t i e s may a c c i d e n t a l l y damage the material on the w a l l s and c e i l i n g s of gymnas iums withb a l l s o r a t h l e t i c e q u i p m e n t . To become fu l ly aware o f o c c u p a n t s ' u s e o f t h e b u i l d i n g , t h ei n s p e c t o r s h o u l d c o n s u l t wi th b u i l d i n g s t a f f o r p e r s o n n e l .
W h e n a s s e s s ing a c t i v i t y l e v e l s , c on s id er not o n l y the movement caused by the a c t i v i t i e s o fp e o p l e bu t a l s o movement f r o m other sources such a s h i g h v i b r a t i o n f r o m me chan i ca le q u i p m e n t , h ighways , and a i r p l a n e s . A n o t h e r source of v i b r a t i o n is s ound, such as music andnoise, which sets airwaves in motion at certain frequencie s . As the se sound waves impac t ona s b e s t o s - c o n t a i n i n g m a t e r i a l , t h e y may v i bra t e th e m a t e r i a l and c o n t r i b u t e t o f i b e r r e l ea s e .T h e r e f o r e , more f i b e r s may be r e l e a s e d in a music p r a c t i c e room or a u d i t o r i u m than in therest of the b u i l d i n g .
The amount of a c t i v i t y of the o c c u p a n t s can best be d e s c r i b e d by i d e n t i f y i n g the p u r p o s e of thearea as we l l as e s t i m a t i n g the number of p e r s o n s who enter the area on a t y p i c a l day.

H.2.3 F a c t o r 6: C h a n g e in B u i l d i n g Use
\.A p l a n n e d c h a n g e in the u s e o f th e b u i l d i n g f r o m , f or e x a m p l e , a j u n i o r t o a s enior h i g h schoolm a y i m p l y s i g n i f i c a n t c h a n g e s i n t h e p o t e n t i a l f o r eros ion o r d i s t u r b a n c e . O f p a r t i c u l a r note i st h e increased p o t e n t i a l f o r d a m a g e f r o m b a l l s t o p r e v i o u s l y i n a c c e s s i b l e c e i l i n g s i n gymna-siums. The a d d i t i o n of machinery (such as dust c o l l e c t o r s in wood or metal s h o p s ) to a schoolor o f f i c e b u i l d i n g may in t roduc e v i b r a t i o n s which, a g a i n , may be a f u t u r e cause of concern.T h e i n s p e c t o r s h o u l d exerci se j u d g e m e n t a n d draw o n e x p e r i e n c e i n e v a l u a t i n g t h e l i k e l ye f f e c t o f such changes.
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A p p e n d i x I . E x a m p l e B u i l d i n g I n s p e c t i o n F o r m

Room:_______________________Sanple N u a b e r ( s ) : _
Building:___________________Address:__________
Evaluator:-____ . Phone N o . :
C o a t e d Area: C e i l i n g W a l l ( s ) S t r u c t u r a l Member s A b o v e S u s p e n d e d C e i l i n g

P i p e L a g g i n g Boi l e r I n s u l . O t h e r ; ;__________
T y p e o f
C e i l i n g : Concr e t e 3 Coat P l a s t e r S y s t e m S u s p e n d e d M e t a l Lath

C o n c r e t e J o i s t s a n d Beans T i l e S u s p e n d e d L a y - I n P a n e l s
M e t a l Deck C o r r u g a t e d S t e e l S t e e l Beam or Bar J o i s t s

C e i l i n g Height:______________ft.r\C e i l i n g S h a p e : F l a t Dome Other
( d r a w ) :

F o l d e d P l a t e Barrel
T y p e o f W a l l ( I f C o a t e d ) : S m o o t h C o n c r e t e Rough C o n c r e t e M a s o n r y

P l a s t e r b o a r d Other:_________________
Amount o f F r i a b l e M a t e r i a l in Area b e ing Evaluated:_______________sq. f t .
D e s c r i p t i o n F i b r o u s G r a n u l a r / C e m e n t i t i o u s C o n c r e t e Likeo f Coa t ing: ( h i g h l y f r i a b l e ) ( s o f t ) ( h a r d )
Thicknes s:________inch(s) I s th i ckne s s u n i f o r m : Y e s N o
C o a t i n g debria o n F l o o r / F u r n i t u r e / W o r k S u r f a c e s : Y e s S o
C u r t a i n s , e x p a n d a b l e p a r t i t i o n s , etc. b e ing p u l l e d acros s c o a t i n g : Y e s N o
T y p e o f L i g h t i n g : S u r f a c e M o u n t e d S u s p e n d e d Recessed
N o . o f Lights:_________ T y p * o f H e a t i n g / C o o l i n g Systems:____________
T y p e o f F l o o r : Concre t e T i l e W o o d C a r p e t Other:_____________
W h a t is above the room being evaluated?______________________________

Consents:
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1.1 N o t e s to A p p e n d i x I
The need for c o l l e c t i n g most of the i n f o r m a t i o n on this f o r m is discussed in C h a p t e r 5 ( S e c t i o n 5.1).The form requires one additional piece of information: the presence of curtains or e x p a n d a b l e parti-tions which are p u f l e d across asbestos-containing material. Where this s i t ua t i on is f o u n d , the cur-tains or p a r t i t i o n s should be removed or repositioned to el iminate contact with the material . Anydamage to the asbestos-containing material then can be repaired.
T h i s f o r m was p r o v i d e d by W o l f g a n g Brandner, the R e g i o n a l A s b e s t o s C o o r d i n a t o r in RegionV I I .

1-2



I n l e t—— ^

•̂M
MMH

•••••
^̂•i

••M

•̂H

^

ooo
ooo

ooo
ooo

oo

1
P r e f i l t e r

Exhaus t

H E P A f i l t e r Rubber
gasket

I n t e r m e d i a t e
f i l t e r

F i g u r e J-1. An e x a m p l e of a H E P A - f i ! t e r e d exhaust unit. T h i s scheme is
one of several po s s i b l e de s igns.

to r e p l a c e . The unit s h o u l d be mount ed on cas ter s or w h e e l s so i t can be e a s i l y moved. It a l s os h o u l d be a c c e s s i b l e for easy c l e a n i n g .

J.2.1.2 M e c h a n i c a l S p e c i f i c a t i o n s

J.2.1.2.1 F a n s
The fan f or each unit s h o u l d b e sized t o draw a d e s i r e d a i r f l o w t h r o u g h th e f i l t e r s in th e un i tat a s p e c i f i e d s t a t i c pres sure drop. The unit shou ld have an a i r - h a n d l i n g c a p a c i t y of 1.000 to2.000 f t V m i n ( u n d e r "clean" f i l t e r c o n d i t i o n s ) . The fan s h o u l d b e o f t h e c e n t r i f u g a l type.
For l a r g e - s c a l e abatement p r o j e c t s , where the use o f a l a r g e r c a p a c i t y , s p e c i a l l y d e s i g n e dexhaust sys tem may be more prac t i ca l t h a n several s m a l l e r uni t s , the fan shou ld bea p p r o p r i a t e l y sized according to the proper toad c a p a c i t y e s t a b l i s h e d for the a p p l i c a t i o n , i.e..

T o t a l f t V m i n ( l o a d ) = V o l u m e of air in ft 3 x air c h a n g e s / h o u r
60 m i n / h o u r
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S m a l l e r - c a p a c i t y un i t s {e.g., 1.000 f t V m i n ) e q u i p p e d wi th a p p r o p r i a t e l y s ized f a n s a n d f i l t e r s'•"- may be used to v e n t i l a t e s m a l l e r work areas. The d e s i r e d a ir f l o w c o u l d be ach i eved w i t hseveral unit s .V
. J.2.1.2.2 F i l t e r s

T h e f i n a l f i l t e r must b e t h e H E P A t y p e . Each f i l t e r s h o u l d have a s t a n d a r d nomina l r a t i n g o f a tleast 1,100 f t V m i n with a maximum pre s sure d r o p o f 1 inch HzO c l ean res i s tance. The f i l t ermedia ( f o l d e d into c l o s e l y p l e a t e d p a n e l s ) must be c o m p l e t e l y s e a l e d on a l l e d g e s w i th as t r u c t u r a l l y r i g i d f r a m e and cross-braced a s required. The exact d i m e n s i o n s o f t h e f i l t e rs h o u l d correspond with the d imen s i on s o f the f i l t e r hou s ing i n s i d e the cabinet or thed i m e n s i o n s o f t h e f i l t e r - h o l d i n g f r a m e . T h e r e commended s t a n d a r d size H E P A f i l t e r i s 2 4inches h i g h x 24 inche s wide x 1 1 - 1 / 2 inches d e ep . The o v e r a l l d i m e n s i o n s and squarenessshould be wi th in 1 /8 inch.
A con t inuou s rubber gasket must be l o c a t e d between the f i l t er and the f i l t er h o u s i n g to f o r m at i g h t s ea l . The gaske t m a t e r i a l s h o u l d be 1/4 inch t h i c k and 3/4 inch wide.
Each f i l t er s h o u l d be i n d i v i d u a l l y t e s t e d and c e r t i f i e d by the m a n u f a c t u r e r to have ane f f i c i e n c y o f no t l e s s t h a n 99.97 percent when c h a l l e n g e d with 0.3-^/m d i o c t y l p h t h a l a t e (OOP)p a r t i c l e s . T e s t i n g s h o u l d b e i n ac cordance with M i l i t a r y S t a n d a r d N u m b e r 2 8 2 a n d ArmyI n s t r u c t i o n M a n u a l 136-300-175A. Each f i l t e r s h o u l d bear a U L 5 8 6 l a b e l t o i n d i c a t e a b i l i t y t op e r f o r m under s p e c i f i e d c o n d i t i o n s .
Each f i l t e r , s h o u l d be marked with: the name o f the m a n u f a c t u r e r , s e r i a l number, a ir f l o wr a t i n g , e f f i c i e n c y a n d r e s i s t a n c e , a n d t h e d i r e c t i o n o f t e s t a i r f l o w .

•v_ P r e f i l t e r s , which p r o t e c t t h e f i n a l f i l t e r by removing th e l a r g e r p a r t i c l e s , ar e r e commended t op r o l o n g t h e o p e r a t i n g l i f e o f t h e H E P A f i l t e r . P r e f i l t e r s pr event t h e p r e m a t u r e l o a d i n g o f t h ej HEPA f i l t e r . T h e y can a l s o save energy and cost. One ( m i n i m u m ) or two ( p r e f e r r e d ) s t a g e s o f. p r e f i l t r a t i o n m a y b e used. T h e f i r s t - s t a g e p r e f i l t e r s h o u l d b e a l o w - e f f i c i e n c y t y p e (e.g., f o rp a r t i c l e s 10 ^m and l a r g e r ) . The s e c o n d - s t a g e (or i n t e r m e d i a t e ) f i l ter s h o u l d have a med iume f f i c i e n c y (e.g., e f f e c t i v e f o r p a r t i c l e s down t o 5 fjm). V a r i o u s t y p e s o f f i l t e r s a n d f i l t e r m e d i af o r p r e f i l t r a t i o n a p p l i c a t i o n s a r e a v a i l a b l e f r o m many m a n u f a c t u r e r s . P r e f i l t e r s a n d inter-m e d i a t e f i l t e r s s h o u l d be i n s t a l l e d e i ther on or in the in take gr id of the unit and h e l d in p l a c ew i t h s p e c i a l hou s ings or c l a m p s .

J.2.1.2.3 I n s t r u m e n t a t i o n
Each unit s h o u l d be e q u i p p e d with a M a g n e h e l i c g a u g e or manome t er to measure thepre s sure d r o p across the f i l t e r s and i n d i c a t e when f i l t e r s have become l o a d e d and need to bec h a n g e d . The s t a t i c p r e s s ur e across t h e f i l t e r s ( r e s i s t a n c e ) increases a s t h e y become l o a d e dw i t h du s t , a f f e c t i n g the a b i l i t y of the unit to move air at i t s rated c a p a c i t y .

J.2.1.3 Elec tr i cal

J.2.1.3.1 General
T h e e l e c t r i c a l sy s t em s h o u l d have a remote f u s e d i s c o n n e c t . T h e f a n motor s h o u l d b e t o t a l l ye n c l o s e d , f a n - c o o l e d , and the n o n o v e r l o a d i n g t y p e . The un i t must u s e a s t a n d a r d ~115~-V,
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s i n g l e - p h a s e , 60-cycle service. All e l e c t r i c a l c o m p o n e n t s must b e a p p r o v e d by t h e N a t i o n a lE l e c t r i c a l M a n u f a c t u r e r s A s s o c i a t i o n ( N E M A ) a n d U n d e r w r i t e r ' s L a b o r a t o r i e s ( U L ) .

J.2.1.3.2 F a n s
The motor, fan . fan housing, and cabinet s h o u l d be g r o u n d e d . The unit s h o u l d have ane l e c t r i c a l ( o r m e c h a n i c a l ) lockout t o prevent t h e f a n f r o m o p e r a t i n g wi thou t a H E P A f i l t e r .

J.2.1.3.3 I n s t r u m e n t a t i o n
An a u t o m a t i c shu tdown system tha t would s t o p the fan in the event o f a m a j o r r u p t u r e in theHEPA f i l t e r or b locked a ir d i s c h a r g e i s r e commended. O p t i o n a l warning l i g h t s are recom-mended to i n d i c a t e normal o p e r a t i o n , t oo h i g h o f a pres sure d r o p across the f i l t e r s (i.e., f i l t ero v e r l o a d i n g ) , and too low of a pre s sure d r o p (i.e., m a j o r r u p t u r e in HEPA fil ter or ob s t ruc t edd i s c h a r g e ) . Other o p t i o n a l i n s t r u m e n t s i n c l u d e a t i m e r and a u t o m a t i c s h u t - o f f and an e l a p s e dt ime meter to show the t o t a l a c c u m u l a t e d hours of o p e r a t i o n .

J . 3 S e t u p a n d U s e o f a N e g a t i v e Pre s sure S y s t e m

J.3.1 P r e p a r a t i o n o f the W o r k Area

J.3.1.1 D e t e r m i n i n g the V e n t i l a t i o n Requirement s f or a W o r k Area
E x p e r i e n c e with nega t iv e pr e s sur e sy s t ems on a sb e s t o s aba t emen t p r o j e c t s i n d i c a t e s arecommended rate of one air c h a n g e every 15 minute s . The v o l u m e (in f t 3 ) of the work area i sd e t e r m i n e d b y m u l t i p l y i n g t h e f l o o r area b y t h e c e i l i n g h e i g h t . T h e t o t a l a i r f l o w r equ ir ement(in f t V m i n ) f or th e work area i s d e t e r m i n e d by d i v i d i n g t h i s vo lume by th e r e c ommended a irc h a n g e rate (i.e., one air c h a n g e every 15 minu t e s) .*

T o t a l f t V m i n = V o l u m e o f work area ( i n f t 3 ) / 1 5 m i n
The number o f un i t s needed f or th e a p p l i c a t i o n i s d e t e r m i n e d by d i v i d i n g th e t o t a l f t V m i n bythe rated c a p a c i t y of the exhaust unit.

N u m b e r o f uni t s needed = [ T o t a l f t V m i n ] / [ C a p a c i t y o f uni t ( i n f t 3 ) ]

J.3.1.2 Locat ion of Exhaus t U n i t s
The exhaus t u n i t ( s ) s h o u l d be l o c a t e d so t h a t m a k e u p air enter s the work area p r i m a r i l yt h r o u g h the d e c o n t a m i n a t i o n f a c i l i t y and traverse s the work area as much as p o s s i b l e . T h i smay be a c c o m p l i s h e d by p o s i t i o n i n g the exhaust u n i t ( s ) at a maximum d i s t a n c e f r o m theworker access o p e n i n g or other m a k e u p air sources.
Wherev er p r a c t i c a l , work area exhaust uni t s can be l o ca t ed on the fJoor in or near unuseddoorways or windows. The end of the unit or its exhaust duct should be p l a c e d through-eno p e n i n g in the p l a s t i c barrier or w a l l covering. The p l a s t i c around the unit or duct s h o u l d thenbe sealed with tape.
• T h e r e c ommended air e x c h a n g e rate i s based on e n g i n e e r i n g j u d g m e n t .
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Each unit must have t e m p o r a r y e l e c t r i c a l power ( 1 1 5 V A C ) . I f nece s sary, three-wire e x t e n s i o ncords can s u p p l y power to a unit . The cords must be in c o n t i n u o u s l e n g t h s ( w i t h o u t s p l i c e ) , ingood c o n d i t i o n , and s h o u l d not be more t h a n 100 f e e t l o n g . T h e y must not be f a s t e n e d w i ths t a p l e s , hung f r o m n a i l s , or s u s p e n d e d by wire. Ex t en s i on cords s h o u l d be s u s p e n d e d of f thef l o o r and ou t o f worker s ' way t o pro t e c t th e cords f r o m d a m a g e f r o m t ra f f i c , s h a r p o b j e c t s , andp i n c h i n g .
Wherever p o s s i b l e , exhaust u n i t s s h o u l d be vented to the o u t s i d e o f the b u i l d i n g . T h i s mayinvolve the use of a d d i t i o n a l l e n g t h s of f l e x i b l e or r ig id duct connected to the air ou t l e t androuted to the nearest o u t s i d e o p e n i n g . W i n d o w p a n e s may have to be removed t e m p o r a r i l y .
If exhaust air cannot be vented to the ou t s ide of the b u i l d i n g or if cold t emperature sn e c e s s i t a t e measures to conserve heat and m i n i m i z e co ld a ir i n f i l t r a t i o n , f i l t e r e d a ir tha t hasbeen e x h a u s t e d t h r o u g h the barrier may be r e c i r c u l a t e d into an a d j a c e n t area. H o w e v e r , t h i sis not recommended. ' ;

A d d i t i o n a l m a k e u p air may be necessary to avoid c r e a t i n g too h i g h of a pre s sure d i f f e r e n t i a l ,which c o u l d cause the p l a s t i c coverings and t e m p o r a r y barriers to "blow in." A d d i t i o n a lm a k e u p air a l so may be needed to move air most e f f e c t i v e l y t h r o u g h the work area.S u p p l e m e n t a l m a k e u p a ir i n l e t s may be made by m a k i n g o p e n i n g s in the p l a s t i c s h e e t i n g thata l l o w air f r o m ou t s id e the b u i l d i n g into the work area. A u x i l i a r y m a k e u p air i n l e t s s h o u l d be a sf ar a s p o s s i b l e f r o m th e exhaust u n i t ( s ) (e.g., on an o p p o s i t e w a l l ) , o f f t h e f l o o r ( p r e f e r a b l y nearthe c e i l i n g ) , and away f r o m barriers t h a t s epara t e the work area f r o m occupied c l ean areas.T h e y s h o u l d b e r e s ea l ed whenever th e n e g a t i v e pre s sure sy s t em i s turned o f f a f t e r removalh a s s t a r t e d . Because t h e pre s sure d i f f e r e n t i a l ( a n d u l t i m a t e l y t h e e f f e c t i v e n e s s o f t h e s y s t e m )is a f f e c t e d by the adequacy of makeup air, the number of a u x i l i a r y air i n l e t s s h o u l d be kept to am i n i m u m t o m a i n t a i n n e g a t i v e pressure. F i g u r e J - 2 p r e s e n t s e x a m p l e s o f n e g a t i v e p r e s s u r esys t ems d e n o t i n g t h e l o c a t i o n o f H E P A - f i l t e r e d e xhaus t u n i t s a n d t h e d i r e c t i o n o f a i r f l o w .

J . 3 . 2 U s e o f t h e N e g a t i v e Pres sure S y s t e m

J.3.2.1 T e s t i n g th e S y s t e m
The n e g a t i v e pre s sure sys t em s h o u l d b e t e s t e d b e f o r e any a s b e s t o s - c o n t a i n i n g m a t e r i a l i swetted or removed. A f t e r the work area has been p r e p a r e d , the d e c o n t a m i n a t i o n f a c i l i t y setup, and the exhaus t u n i t ( s ) i n s t a l l e d , the u n i t ( s ) s h o u l d be s t a r t e d (one at a t i m e ) . Observe thebarr i er s a n d p l a s t i c s h e e t i n g . T h e p l a s t i c curtains o f t h e d e c o n t a m i n a t i o n f a c i l i t y s h o u l d move. s l i g h t l y in toward the work area. The use of v e n t i l a t i o n smoke tubes and a rubber bulb isanother easy and i n e x p e n s i v e way to v i s u a l l y check system p e r f o r m a n c e and d i r e c t i o n of airf l o w t h r o u g h o p e n i n g s in the barrier. A n o t h e r test i s to use a M a g n e h e l i c g a u g e (or o theri n s t r u m e n t ) to measure the s t a t i c pr e s sur e d i f f e r e n t i a l across the barrier. The measur ingdevice must be s ens i t ive enough to de t e c t a r e l a t i v e l y low pre s sure d r o p . A M a g n e h e l i c g a u g e
with a s c a l e of 0 to 0.25 or 0.50 inch of HaO and 0.005 or 0.01 inch g r a d u a t i o n s is g e n e r a l l yadequat e . The pre s sure d r o p across the barrier i s measured f r o m the out s ide by-punching-a-s m a l l ho l e in the p l a s t i c barrier and i n s e r t i n g one end of a piece of rubber or T y g o n t u b i n g . Theother end of the t u b i n g is connected to the "low pressure" tap of the instrument. The "highpressure" tap must be open to the atmosphere. The pre s sure is read d i r e c t l y f r om the scale.A f t e r the test is c ompl e t ed , the hole in the barrier must be patched.
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Exhaus t ductvented towindow

WA ""• A u x i l i a r y .
I m a k e u p air

1

tl ) OF

F i g u r e J-2. E x a m p l e s o f n e g a t i v e pressure systems. OF. D e c o n t a m i n a t i o n F a c i l i t y ; EU. Exhaus t Unit WA. Worker
Acce s s ; A. S i n g l e - r o o m work area with m u l t i p l e windows; B. S i n g l e - r o o m work area with s i n g l e window near
entrance; C, Large single-room work area with windows and a u x i l i a r y makeup air source ( d o t t e d arrow)rArrows•--
denote direction of air f low. Circfe t i numbers indicate progress ion of removal sequence.
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T h e H E P A f i l t e r s h o u l d b e r e p l a c e d i f p r e f i l t e r a n d / o r i n t e r m e d i a t e f i l t e r r e p l a c e m e n t doe s n o trestore t h e pre s sure d r o p across t h e f i l t e r s t o i t s o r i g i n a l c l e a n r e s i s tanc e r e a d i n g o r i f t h eH E P A f i l t e r becomes d a m a g e d . T h e exhaust unit i s shut o f f t o r e p l a c e t h e H E P A f i l t e r , whichrequires removing t h e p r e f i l t e r f i r s t , t h e n o p e n i n g t h e i n t a k e g r i l l o r f i l t e r access, a n d f i n a l l yremoving t h e H E P A f i l t e r f r o m t h e unit. U s e d H E P A f i l t e r s s h o u l d b e p l a c e d i n a s c a l a b l e• p l a s t i c bag ( a p p r o p r i a t e l y l a b e l e d ) and d i s p o s e d o f a s asbestos waste. A new HEPA fi l t er( s t r u c t u r a l l y ident i ca l t o t h e o r i g i n a l f i l t e r ) shou ld then b e i n s t a l l e d . T h e i n t a k e g r i l l a n di n t e r m e d i a t e f i l t e r s hou ld be put back in p la c e , the unit turned on, and the p r e f i l t e r p o s i t i o n e do n t h e in take g r i l l . Whenever t h e H E P A f i l t e r i s r e p l a c e d , t h e p r e f i l t e r a n d i n t e r m e d i a t e f i l t e rs h o u l d also be r e p l a c e d .
W h e n several exhaust uni t s are used to v e n t i l a t e a work area, any air movement t h r o u g h ani n a c t i v e uni t d u r i n g t h e H E P A f i l t e r r e p l a c e m e n t w i l l b e in t o t h e work area. T h u s , t h e r i sk o fasbe s t o s f i b e r r e l ea s e to the o u t s i d e environment i s c o n t r o l l e d .»

4Any f i l t e r s used in the system may be r e p l a c e d more f r e q u e n t l y than the ' p r e s s u r e d r o p acrossthe f i l t e r s i n d i c a t e s i s necessary. P r e f i l t e r s , f or e x a m p l e , may be r e p l a c e d two to f o u r t i m e s aday or when a c c u m u l a t i o n s o f p a n i c u l a t e m a t t e r become v i s i b l e . I n t e r m e d i a t e f i l t e r s must b er e p l a c e d once every day or so , and the HEPA f i l t e r may be r e p l a c e d at the b e g i n n i n g of eachnew p r o j e c t . ( U s e d HEPA f i l t e r s must b e d i s p o s e d o f a s a s b e s t o s - c o n t a i n i n g was t e .) C o n d i -t i ons in the work area d i c t a t e the f r equency of f i l t e r changes. In a work area where f i b e rr e l e a s e i s e f f e c t i v e l y c o n t r o l l e d b y t h o r o u g h w e t t i n g a n d good work p r a c t i c e s , f e w e r f i ' t e rc h a n g e s may be required t h a n in work areas where the removal proce s s is not w e l l c o n t r o l l e d .I t s h o u l d a l s o b e noted t h a t t h e c o l l e c t i o n e f f i c i e n c y o f a f i l t e r g e n e r a l l y i m p r o v e s a sp a n i c u l a t e a c cumula t e s on it. T h u s , f i l t e r s can be used e f f e c t i v e l y u n t i l res i s tance (as a re su l to f excessive p a n i c u l a t e l o a d i n g ) d i m i n i s h e s t h e exhaus t c a p a c i t y o f t h e unit .

J.3.2.3 D i s m a n t l i n g the S y s t e m
W h e n a f i n a l i n s p e c t i o n a n d t h e r e s u l t s o f f i n a l a i r t e s t s i n d i c a t e t h a t t h e area h a s beend e c o n t a m i n a t e d , a l l f i l t e r s o f t h e exhaus t u n i t s s h o u l d b e removed a n d d i s p o s e d o f p r o p e r l ya n d t h e u n i t s s h u t o f f . T h e r e m a i n i n g barr i e r s b e tween c o n t a m i n a t e d a n d c l e a n areas a n d a l ls e a l s on o p e n i n g s i n t o the work area and f i x t u r e s may be removed and d i s p o s e d of asc o n t a m i n a t e d waste. A f i n a l check s h o u l d be made to be sure t h a t no d u s t or d e b r i s remain ons u r f a c e s a s a r e s u l t o f d i s m a n t l i n g o p e r a t i o n s .
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A p p e n d i x K . C h e c k l i s t f o r D e t e r m i n i n g C o n t r a c t o r Q u a l i f i c a t i o n s

a. Contractors s h a l l d emons t ra t e r e l i a b i l i t y in p e r f o r m a n c e of general c on t ra c t ing ac t iv i t i e s t h r o u g h thesubmission of a lis t of references of persons who can aitest to the q u a l i t y of work p e r f o r m e d by thecontractoc
b. Contractors must demonstrate ability to per form asbestos abatement activities by s u b m i t t i n g evidenceof the s u c c e s s f u l c ompl e t i on of t ra in ing courses covering asbestos abatement. At a minimum, thecontractor shal l f u r n i s h proof that employees have had ins truct ion on the danger s of asbestos ex-posure, on re sp irator use, d e con taminat i on , and OSHA regu la t i on s .
c. Contractors must be able to demonstrate prior experience in p e r f o r m i n g previous abatement pro j e c t s ,t h r o u g h the submission of a l i s t of prior contracts, i n c l u d i n g : the names, addre s s e s , and t e l e p h o n enumbers of b u i l d i n g owners for whom the p r o j e c t s were p e r f o r m e d . In rare circumstances inexper iencedcontractors may be q u a l i f i e d if they can demonstrate e x c ep t i ona l q u a l i f i c a t i o n s in the other contrac-tor standards.
d. A d d i t i o n a l evidence of s u c c e s s f u l c o m p l e t i o n of prior abatement p r o j e c t s s h o u l d be d e m o n s t r a t e dby contractors t h r o u g h the submis s ion of air moni t or ing data, i f any, taken d u r i n g and a f t e r c o m p l e -tion of previous p r o j e c t s in accordance with 29 CFR 1910.1001 (e).
e. Contractors must po s s e s s wri t t en s tandard op era t ing procedures and e m p l o y e e pro t e c t i on p l a n s whichi n c l u d e s p e c i f i c r e f e r e n c e t o O S H A medica l m o n i t o r i n g a n d re sp ira tor t r a i n i n g programs. I n a d d i t i o n ,the contractor must be prepared to make ava i lab l e for viewing at the job s i t e a copy of OSHA regula-tions at 29 CFR 1910.1001 governing asbestos controls, and Environmental Protection Agency regula-t ions at 40 CFR Part 61, S u b p a r t M. (NESHAPS) governing asbestos s t r i p p i n g work prac t i c e s , andd i s p o s a l of asbestos waste.
f . In those S t a t e s which have contractor c e r t i f i c a t i o n programs , contractors must pos s e s s S t a t e cer-t i f i c a t i o n s f or the p e r f o r m a n c e o f asbestos abatement p r o j e c t s .
g. Contrac tor s must be ab l e to p r o v i d e a d e s c r i p t i o n of any asbes tos abatement p r o j e c t s which havebeen p r e m a t u r e l y t erminat ed , i n c l u d i n g the circumstances surrounding the termination.
h. Contractors must provide a lis t of any contractual p e n a l t i e s which the contractor has pa id for breachor noncompl iance with contract s p e c i f i c a t i o n s , such as overruns of c o m p l e t i o n t ime or l i q u i d a t e ddamages.
i. Any citations levied agains t the contractor by any F e d e r a l , S t a t e , or local government agencies forviolations re lated to asbestos abatement , s h a l l be i d e n t i f i e d by contractors , i n c l u d i n g the name orlocation of the p r o j e c t , the da t e(s), and how the a l l e g a t i o n s were resolved.
j. Contractors must submit a d e s c r i p t i o n d e t a i l i n g all l e g a l pro c e ed ing s , lawsu i t s or c la ims which havebeen filed or levied against the contractor or any of his past or present employe e s for a sbe s to s-re la t edact iv i t i e s .
k. Contractors must s u p p l y a list of equipment that they have available fo'r asbestos work. T h i s shouldi n c l u d e negative air machines, type "C" s u p p l i e d air systems, s c a f f o l d i n g , d e contaminat ion f a c i l i t i e s ,d i s p o s a b l e c l o th ing, etc.
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A p p e n d i x L . G u i d e S p e c i f i c a t i o n s f o r A b a t e m e n t P r o j e c t s
{ "~ -

' V The f o l l o w i n g organiza t i on s have d eve l op ed contract s p e c i f i c a t i o n s that can be used as a g u i d e for abate-ment pro j e c t s :
Associat ion o f the Wall /Cei l ing I n d u s t r i e s — I n t e r n a t i o n a l , Inc.G u i d e S p e c i f i c a t i o n s f or the Abatement o f Asbestos Release f r o m S p r a y - or Trowel-Appl i ed M a t e r i a l sin B u i l d i n g s and Other Structures. December 1981. The Founda t i on of the Wall and C e i l i n g I n d u s t r y ,25 K S t r e e t , N.E., W a s h i n g t o n / O C 20002 USA.
M a r y l a n d S t a t e Depar tment o f H e a l t h and Menta l H y g i e n eRecommended Contract S p e c i f i c a t i o n s f o r Asbe s t o s Abat emen t Proj e c t s .
F e d e r a l Cons truc t ion G u i d e S p e c i f i c a t i o n s ( F C G S ) : 02085. Asbe s t o s Abatement Procedures.

I GSA G u i d e S p e c i f i c a t i o n s PBS (PCD): 02085. Asbe s t o s A b a t e m e n t Procedures .
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A p p e n d i x M . D e t a i l e d S p e c i f i c a t i o n s f o r S a m p l i n g a n dA n a l y z i n g A i r b o r n e A s b e s t o s

The f o l l o w i n g s p e c i f i c a t i o n s ar e summarized f r o m "Measur ing A i r b o r n e Asbe s t o s F o l l o w i n g an A b a t e m e n tAction" (USEPA 1985).
T
! M.1 S a m p l i n g

M . 1 . 1 S a m p l i n g E q u i p m e n t
S t a n d a r d s a m p l i n g equ ipment consi s t s of a p u m p (operated at a 2 to 12 l i t e r per minute f l o w rate), a filterin a casset te and associated t u b i n g and s u p p o r t s . T h r e e t y p e s of'filters can be, used:

PCM — c e l l u l o s e ester with 0.8 to 1.2 pm pore size;
TEM — po lycarbona t e wi th 0.4 pm pore size ( p r e f e r r e d ) ; or c e l l u l o s e ester with 0.8 pm pore size.

M . 1 . 2 N u m b e r o f S a m p l e s

M.1.2.1 T E M
A minimum of f i v e s a m p l e s i n s i d e and f i v e o u t s i d e the work site is recommended. W h e n a negat ive airpres sure v e n t i l a t i o n system has been used d u r i n g the abatement op era t i on the "outside" s a m p l e s s h o u l dbe c o l l e c t e d ou t s id e the work site, but in s id e the b u i l d i n g . T h i s prov id e s a compari son between the worksite and the incoming air. If a negative air pre s sure v e n t i l a t i o n system has not been used, the "outside"s a m p l e s shou ld be c o l l e c t e d outdoors. T h e s e s a m p l e sizes are based on c a l c u l a t i o n s of s t a t i s t i c a l r e l i a b i l i -ty and on the f o l l o w i n g charac t e r i s t i c s :

*• The c o e f f i c i e n t of variat ion for TEM measurement s is between 100% and 150% based on d a t ai f r o m EPA research s tudie s .
I • A f a l s e p o s i t i v e rate of .10 (i.e.. based on the s t a t i s t i c a l test c o m p a r i n g in s id e and ou t s id e! measurements, 10% of the "clean" work s i t e s w i l l fail and have to be r e c l e a n e d ) .
! • A f a l s e negative rate of at most .10 (i.e., the s t a t i s t i c a l test c o m p a r i n g i n s i d e and o u t s i d ej • measurements w i l l identify at l e a s t 90% of the s i t e s that must be r e c l eaned).

M.1.2.2 PCM
A minimum of f i v e s a m p l e s is recommended. A sampl e size of f i v e control s the f a l s e negative. er.ror_rate_At least 90% of the s i t e s where the actual f i b e r concentration exceeds 0.01 f/cc wi l l fail the test If the actualconcentration is 0.02 f/cc the p r o b a b i l i t y of f a i l u r e is 99%.
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M.1.3 L o c a t i o n o f S a m p l e r s
M.1.3.1 I n d o o r s
Indoor sampler s s hou ld be p l a c e d so they are not i n f l u e n c e d by unusual air c i r c u l a t i o n pa t t e rn s . Avoid. corners of rooms and obstructions (like f u r n i t u r e ) . W i t h i n the above cons traint s , s ampl er s should be p la c-ed at random around the work site. For example, if the site is a s ingle room of 1000 or more sq. f t . , thef i v e s amp l e r s should be distributed in an a p p r o x i m a t e l y un i f o rm manner. If the site i n c l u d e s more thanf i v e rooms, the rooms to be s a m p l e d may be selected randomly. The companion EPA document (USEPA1985) describes this procedure in more de ta i l .
When TEM is used for the air test and a negative air pressure ven t i la t i on system has been employed dur-ing the abatement operation, the f ive "outside" s ampl e r s shou ld be p l a c e d ou t s id e the work site but in s id ethe b u i l d i n g , and the negative air system le f t running dur ing s a m p l i n g . T h e s e ou t s i d e s a m p l e r s shou ldbe located to avoid any air that might escape through the containment barriers. M i n i m u m recommenda-t ions are at least 50 ft. f r om the entry por ta l to the work site, or 25 ft. f r o m the p l a s t i c containment barriers.
M.1.3.2 Outdoors
If TEM is to be used for the air test and a negative air pres sure v e n t i l a t i o n sys tem has not been used dur-ing abatement , then f i v e s a m p l e r s s hou ld be p l a c e d outdoors. T h e s e s hou ld be p l a c e d at ground leve l(about 2 meters h i g h ) , i f p o s s i b l e , and away f r o m ob s truc t ions that may i n f l u e n c e wind p a t t e r n s . If accessto e l e c t r i c i ty and concerns about security dic ta te a roo f - t op site, do not p l a c e s a m p l e r s near vents or others t ruc ture s on the roof.
M.1.4 S a m p l i n g V o l u m e s
M.1.4.1 TEM
The required s a m p l i n g volume for the TEM air test i s c a l c u l a t e d f r o m the t h e o r e t i c a l d e t e c t i o n l i m i t o f theTEM analys i s pro c edure s , and f r o m t y p i c a l l e v e l s of asbestos aga in s t which measurements in the works i t e w i l l be compared:

Vo|ume m (1 f / 1 0 grid squares) x (855 mm*) x (1 liter) = 3Q54 ^
(0.005 f / c c ) (0.0056 mm2) (1000 cc)

Where: • 1 f / 1 0 grid squares (the maximum recommended filter count ing area) is the s m a l l e s t numberof f i b e r s needed to make a non-zero measurement. (This is below the l i m i t of r e l i a b l eq u a n t i f i c a t i o n . )
• 0.005 f / c c is a t y p i c a l ou tdoor asbestos level in urban areas, as measured by TEM ( C h a t -f i e l d 1983).
• 855 mm2 is the c o l l e c t i o n area of a 37 mm d iame t er filter.
• 0.0056 mm2 is the area of each grid square (75 pm per s ide) in a 200 mesh e l ec tron

microscope gr id . T h i s value wi l l vary f r o m 0.0056 to 0.0081 mm2 for d i f f e r e n t grids. Largergrid squares will improve measurement accuracy for the same s a m p l i n g volume.

T h i s equation i s appropr ia t e for TEM analys i s using a direct s ampl e t r a n s f e r t e chn ique (see S e c t i o n M . 2 . 1 ) .If an indire c t technique i s u s ed , the required s a m p l i n g volume i s increased in p r o p o r t i o n to the d i l u t i o nused. For e x a m p l e , if the s a m p l e is d i l u t e d by a f a c t o r of 10, the required volume is 10 t ime s larger.
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M.1.4.2 PCM
The equivalent PCM l i m i t o f r e l i a b l e q u a n t i f i c a t i o n for a s a m p l i n g volume of 3000 l i t e r s i s:

Q u a n t i f i c a t i o n = (10 f /100 f ie lds) x (855 mm') x (1 l i t er) = O Q 1Um'rt (3000 liters) (0.003 mm2} (1000 cc)
Where: • 10 f/100 fields is the l i m i t of r e l iab l e q u a n t i f i c a t i o n for the P&CAM 239 method.

• 855 mm2 is the c o l l e c t i o n area of a 37 mm diamet er filter.
• 0.003 mm* is the size of a t y p i c a l field of view for a PCM microscope. T h i s value w i l l varyf r o m 0.003 to 0.006 mm 2 for d i f f e r e n t microscopes. Larger f i e l d s of view w i l l improve(decrease) the l i m i t o f r e l i a b l e q u a n t i f i c a t i o n .

By increas ing the s a m p l i n g volume, the PCM test criterion can be made p r o p o r t i o n a l l y more s t r ingen t :
V o l u m e Q u a n t i f i c a t i o n L i m i t
3000 l i t e r s 0.01 f/cc5000 0.006
7500 . 0.004 -

If t h e s a m p l i n g scheme associated with th e n ew NIOSH 7400 PCM method i s u s ed , th e l i m i t o f r e l i a b l eq u a n t i f i c a t i o n will be lower for the same s a m p l i n g volume.

M . 1 . 5 A g g r e s s i v e S a m p l i n g
Procedures for s a m p l i n g aggre s s iv e ly are:

• Before s t ar t ing the s a m p l i n g p u m p s , direc t the exhaust f r o m f o r c e d air e q u i p m e n t (suchas a 1 horsepower l e a f blower) against all walls, c e i l ings , f l o o r s , l e d g e s and other sur face sin the room. T h i s s h o u l d take at leas t 5 minute s per 1000 sq. ft. of f l o o r .
• Place a 20-inch fan in the center of the room. (Use one fan per 10,000 cubic f e e t of roomspace.) Plac e the fan on slow speed and point it toward the c e i l i n g .
• Start the sampl ing p u m p s and sample for the required time.
• Turn of f the p u m p and then the fan(s) when s a m p l i n g i s comple t e .

M.2 A n a l y s i s

M.2.1 TEM
Use the u p d a t e to the EPA provisional method (Yamate 1984). The s a m p l e should be t rans f err ed d i r e c t l yf r o m the polycarbonate f i t t e r to the electron microscope grid. If high level s of organic materials are suspectedor f o u n d , c e l l u l o s e ester f i l t er s and indirec t t r a n s f e r (invo lv ing a sh ing , s on i ca t ing , and r e f i l t e r i n g the f i b e r s )is recommended. However , l e v e l s of airborne organic p a r t i c l e s s h o u l d be low in a cleaned work site.
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M.2.2 PCM
Use the NIOSH P&CAM 239 method (NIOSH 1979). The newer NIOSH 7400 me thod s can also b e used,a l t h o u g h OSHA has yet to replace P&CAM 239 with 7400 for workplace compl iance monitoring. NIOSHreports that 7400 is at least as accurate as P&CAM 239.

M.3 I n t e r p r e t a t i o n of Resu l t s

M.3.1 TEM
Use student's "t" test to compare in s id e and out s ide levels.

• C o m p u t e the natural l o g a r i t h m of f i b e r concentrat ion for each sampl e . ,
• C o m p u t e means of the log t r a n s f o r m e d da ta for i n s i d e s a m p l e s and o u t s i d e sample s .
• Form the ratio

Where:

Yi = average of log concentrat ions in s id e the work site
7 2 = average of log concentra t ions o u t s i d e the work s i te

. . -S = K K y ^ - y , ) 2 + I ( y 2 i - y 2 ) z ) / ( n , + n 2 - 2 ) ] *
h, = number of s a m p l e s c o l l e c t e d i n s i d e the work s i t e
n 2 = number of s a m p l e s c o l l e c t e d o u t s i d e the work site

T h e n compare T to the 95 p e r c e n t i l e po in t of a "t" d i s t r i b u t i o n with n, + nz -2 d egr e e s of f r e e d o m . ( W h e n5 s a m p l e s are c o l l e c t e d i n s i d e and o u t s i d e the 95 p e r c e n t i l e po in t is 1.86.) If T exceeds the 95 p e r c e n t i l ep o i n t , reclean. Otherwise, release the contractor.
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A p p e n d i x N . G l o s s a r y

Abatement
Asbe s t o s

Cement i t i ou s
C o n t a i n m e n t

D e f a m i n a t e
( H u m a n ) Exposure

( M a t e r i a l ) Exposure
F i b r o u s
F r i a b l e
H o m o g e n o u s( M a t e r i a l )
Homogenous(Work S i t e )
Peak level s

Prevalent l eve l s
Resolve
Risk

Asbestos control beyond a special operations and maintenance program.
A group of n a t u r a l l y occurring minerals that s e p a r a t e into f i b e r s . T h e r e are sixasbestos minerals used commercially: Chrysot i le , Amosi t e , Crocidolite. A n l h o p h y l l i t e ,T r e m o l i t e . and A c t i n o l i t e .
F r i a b l e materials that are d en s e ly packed and nonf ibrous .
I s o l a t i o n of the work area f r o m the rest of the b u i l d i n g to prevent e s cape of asbes tosfibers . .
To s eparate into layers. As used here, to s eparate f r o m the substrate.

r
The presence of p e o p l e in an area where l eve l s of an airborne contaminant aree l evated . A more technical d e f i n i t i o n sometimes f o u n d in s c i e n t i f i c l i t e r a t u r e i s: Thetotal amount of airborne c o n t a m i n a n t ' i n h a l e d by a person, t y p i c a l l y approx imatedby the produc t of concentration and durat ion.
The amount or f ra c t i on of material visible.
S p o n g y , f l u f f y , composed o f l o n g s trands o f f i b er s .
C a p a b l e of be ing c r u m b l e d , p u l v e r i z e d , or reduced to powder by hand pressure.
S i m i l a r in appearance and texture.

Contains only one t y p e of asbestos-containing material and only one type of abate-ment method was used.
Leve l s of airborne contaminant which are much higher than average and occur forshort p e r i o d s of t ime in r e spons e to s u d d e n release of the contaminant .
Level s of airborne contaminant occurring under normal conditions.
To d i s t i n g u i s h d i f f e r en t o b j e c t s with a microscope.
The l i k e l i h o o d of d e v e l o p i n g a d i s ea s e as a r e su l t of e xpo sure to a c o n t a m i n a n t .
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Foreword
In F e b r u a r y 1988, the Administrator of the Environmental Protection Agency (EPA) recommendedto Congress that the Agency work during the next three years to enhance the nation's technicalcapab i l i ty in asbestos by helping building owners better select and a p p l y appropria t e asbestos controland abatement actions in their buildbgs. The publication of this guidance document is EPA's mostextensive e f f o r t to date to carry out that recommendation. In f a c t , Managing Asbestos In Place isthe most comprehensive asbestos guide published by EPA since the Agency expanded and updatedGuidance far Controlling Asbestos-Containing Materials in Buildings (aiso known as the PurpleBook) in June 1985. Based on the insights and recommendations of nationally recognized asbestosexper t s , this new guide, along with a new operations and maintenance work practices manualexpected to be available in 1991, provides "state-of-the-art" instruction to building owners to h e l pthem s u c c e s s f u l l y manage asbestos-containing materials in place.

Managing Asbestos in Place does not s u p p l a n t the1985 Purple Book as EPA's principal asbestos guidancedocument. Rather, based on our experience since 1985,it expands and refines the Purple Book's guidance for aspecial operations and maintenance (O&M) program.In particular, the guide more strongly emphasizes theimportance of in-place management. The guide's pur-pose is two- fo ld . F i r s t , it o f f e r s building owners themore detai led and up-to-date instruction they need tocarry out a successful O&M program. Second, itinforms building owners, lenders, and insurers that aproperly conducted O&M program can in many casesbe as a p p r o p r i a t e an asbestos control s trategy asremoval. Furthermore, in some cases, an O&M pro-gram is more a p p r o p r i a t e than other asbestos controls trategies, including removal.
Emphasizing the importance and e f f e c t iv ene s s of agood O&M program is a critical element of EPA'sbroader e f f o r t to put the potential hazard and risk ofasbestos exposure in proper perspective. That e f f o r tcenters around communicating the following Jive facts,which EPA hopes will h e lp calm the unwarranted fearsthat a number of p e o p l e seem to have about the merepresence of asbestos in their bu i l d ing s and discouragethe spontaneous dec i s i ons by some b u i l d i n g owners toremove all asbestos-containing material regardless of itscondition.

" A C T O N E : A l t h o u g h a s b e s t o s i sh a z a r d o u s , th e r i sk o f a s b e s t o s - r e l a t e dd i s e a s e d e p e n d s u p o n e x p o s u r e t oa i rborne a s b e s t o s f i b e r s .

In other words, an individual must breathe asbestosf ibers in order to incur any chance of deve lop ing anasbestos-related disease. How many fibers a personmust breathe to develop disease is uncertain. However,at very low exposure levels , the risk may be n e g l i g i b l e orzero.

F A C T T W O : Based u p o n a v a i l a b l e d a t a ,the average airborne a s b e s t o s l e v e l s inb u i l d i n g s seem to be very low. A c c o r d i n g l y ,the h e a l t h risk to most b u i l d i n g o c c u p a n t sa l s o a p p e a r s to be very low.

A 1987 EPA study found asbestos air levels m a smallsegment of Federal bu i ld ings to be e s s en t ia l ly the sameas levels outside these buildings. Based on that limitedd a t a , most b u i l d i n g occupants (i.e., those unl ike ly tod i s t urb asbestos-containing b u i l d i n g material s) appear-to f a c e only a very slight risk, if any, of d e v e l o p i n g anasbestos-related disease.



."ACT THREE: Removal is o f t s . n not aS u i l d i n g o w n e r ' s best course o f s crion t or e d u c e a s b e s t o s e xpo sur e . \r. / s e t , oni m p r o p e r removal can create a d a n g e r o u ss i t u a t i o n where none p r e v i o u s l y e x i s t e d .
By their nature, asbestos removals tend to elevate theairborne level of asbestos f ibers . Unless aJl s a f eguard sare properly a p p l i e d , a removal operation can ac tual lyincrease rather than decrease the risk of asbestos-related disease.

F A C T F O U R : S P A only requires a sbe s to sremoval in order to prevent s i g n i f i c a n tp u b l i c e x p o s u r e t o a irborne a sbe s to sf i b e r s d u r i n g b u i l d i n g d e m o l i t i o n o rr enova t i on a c t i v i t i e s .
Asbestos removal be fore the wrecking ball swings intoaction is a p p r o p r i a t e to protect pub l i c health. At othertimes, EPA believes that asbestos removal p r o j e c t s ,unless wel l-de s igned and p r o p e r l y p e r f o r m e d , cana c t u a l l y increase heal th risk.

As this gu id e w i l l e x p l a i n in some d e t a i l inmanagement does not mean "do nothinghavmga program to ensure that the dav-to-d™ment of the bu i l d ing is carried ou in a 'minimizes release of asbestos f i b e r s in*oensures that when asbestos f i b e r s are
l emented. As such, it max- be Siis necessary to control the release of as ^until the asbestos-containing mate^turbed by renovation or
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W h y I s A s b e s t o s a P r o b l e m ?
I n t r o d u c t i o n : A s b e s t o s i n B u i l d i n g s

This U.S. E n v i r o n m e n t a l P r o t e c t i o n A g e n c y (EPA) guide is primarily directed to owners andmanagers of o f f i c e buildings, s h o p p i n g centers, apartment buildings, ho sp i ta l s , and similar f a c i l i t i e swhich may contain asbestos materials. Managers of industrial p lant s and other types of structuresmay need to s u p p l e m e n t this information with addit ional specialized guidance. T h i s document givesbu i ld ing owners, managers, workers, and other key bui lding staff basic information on how to deve lopand carry out high-quality operations and maintenance programs for managing asbestos in p l a c e tosa feguard the health of all building occupants. An operations and maintenance ( O & M ) program canbe d e f i n e d as a f ormula t ed plan of training, cleaning, work practices, and surveillance to maintainasbestos-containing materials (ACM) in good condition.

In this document you wil l f ind the f o l l o w i n g information:
The objec t ive s of an O&M program, and anind i ca t i on of the scope of O&M activit ie s( C h a p t e r 2);

O Basic s t e p s to take be fore s tart ing an O&Mprogram, i n c l u d i n g an initial survey and evalua-t ion of ACM ( C h a p t e r 3);
O How to implement and manage the program,i n c l u d i n g some basic cost cons iderat ions(Chapter 3);
O O&M work pract i ce s that protect bothworkers and the general bu i ld ing environment(Chapt er 4);
O Recordkeeping suggest ions and requirements(a section of C h a p t e r 4);
Q Training recommendations and requirementsfor workers p er f orming O&M activities (Chap-ter 5); and
O An overview of. federal regulations, including• those a f f e c t i n g O&M programs ( C h a p t e r 6).

In a d d i t i o n , the A p p e n d i c e s prov ide other use fu l infor-mation, i n c l u d i n g a glossary of u s e f u l terms, andcontacts f or a d d i t i o n a l assistance.

M O&M There are s t ep s which a b u i l d i n g'-.. . owner can take to prevent as-r bestos f i b e r releases or resuspen-sion of already-released f i b e r s , or control f i b e r releasesquickly and s a f e l y if they occur. O&M programs aredesigned to achieve both these goals. Thi s guide'spurpose , th er e f or e , is to inform bu i ld ing owners abouthow to deve lop , implement and manage e f f e c t i v e O&Mprograms, and to encourage their use.
EPA recommends a pro-active, in-place managementprogram .whenever asbestos is discovered. In manybui ldings , a well-run O&M program may be all that isnecessary to control the release of asbestos f i b er s untilthe ACM in the bui lding is abated through renovation ordemol i t i on activities. Also, an emergency repair toequipment or bu i ld ing services, or an unexpectedincident such as ACM falling from a surface couldnecessitate a d i f f e r e n t control s trategy. However, bar-ring such events, if ACM is proper ly managed, release ofasbestos fibers into the air is minimized. The exposureto asbestos f i b er s , and therefore the risk of asbestos-related disease, can be reduced to a negligible level forall building occupants.
An O&M program may also provide an e f f e c t i v e , lesscostly al ternative to whole sale removal operat ions .Some a d d i t i o n a l co s t-re lated cons iderat ions are dis-cussed in C h a p t e r 3.
T h e E P A N a t i o n a l Emission S t a n d a r d s f o r H a z a r d o u s

A n 0 & M p r o g r a r r
can be d e f i n e d

as a f o r m u l a t e d
p l a n o f t r a i n i n g ,
c l e a n i n g , work
p r a c t i c e s , and

s u r v e i l l a n c e . -
to m a i n t a i n
asoes to s-

c o n t a i n i n g
m a t e r i a l s in

good c o n d i t i o n .



A i r P o l l u t a n t s N ' E S K A - P ) regu la t i on . ; o n asbes tos m a yrequire ACM remove prior to renovation a n d / o rd e m o l i t i o n p r o j e c t s , to prevent s i g n i f i c a n t asbestosreleases into the air (see Chapter 6). A d d i t i o n a l l y ,removal of some ACM in a bui ld ing will be necessary ifthe material has been damaged beyond repair. However,at other times, removal is o f t e n not a bu i ld ing ownersbest course of action to reduce asbestos exposure.(Extraneous f a c t o r s — f o r example, di f f i cul ty in obtain-ing insurance, or obtaining financing relative to a realestate t ransac t i on—may actually represent the drivingforces in a decision to remove all ACM, rather than ahealth-based need for removal) In f a c t , unless allsafeguards are properly appl i ed by trained, experiencedindividual s , removing ACM can ac tua l ly increase build-ing occupants' risk of asbestos-related disease.

Background
T h e A s b e s t o sI s s u e

Asbes t o s f i b e r s can cause se-rious health problems. If in-ha l ed , they can cause diseaseswhich di srupt the normal func t i on ing of the lungs.Three s p e c i f i c d i s e a s e s — a s b e s t o s i s (a f i b rou s scarringof the lungs), l ung cancer, and mesothelioma (a cancer ofthe lining of the chest or abdominal c a v i t y ) — h a v e beenlinked to asbestos exposure. The s e diseases do notdevelop immediately af t er inhalation of asbestos f i b e r s ;it may be 20 years or more be fore symptoms appear.
In general, as with cigarette smoking and the inhalat ionof tobacco smoke, the more asbestos f i b e r s a personinhales, the greater the risk of d eve l op ing an asbestos-related disease. Most of the cases of severe healthproblems re sul t ing from asbestos exposure have beenexperienced by workers who held j o b s in industries suchas s h i p b u i l d i n g , mining, mill ing, and f a b r i c a t i n g , wherethey were exposed to very high levels of asbestos in theair, without benef i t of the worker protect ions nowa f f o r d e d by law. Many of these same workers \vere alsosmokers. The s e employees worked direc t ly with as-bestos materials on a regular basis and, generally, forl ong periods of time as part of their jobs . A d d i t i o n a l l y ,there is an increasing concern for the health and s a f e t yof construction, renovation, and b u i l d i n g maintenancepersonnel, because of pos s ible p er iod i c exposure toelevated levels of asbestos f i b er s while p e r f o r m i n g theirjobs.
Whenever we discuss the risk posed by asbestos, wemust keep in mind that asbestos f ibers can be f o u n dnearly everywhere in our environment (usually at verylow levels). There ii, at this time, insuf f i c i ent informa-.tion concerning health e f f e c t s resulting from low-levelasbestos exposure, either from exposures in b u i l d i n g sor from our environment. T h i s makes it difficult toaccurate ly assess the magni tude of cancer risk forb u i l d i n g occupants, tenants, and b u i l d i n g maintenanceand cu s t od ia l workers. A l t h o u g h in general the risk is

l i k e l y t o b e n e g l i g i b l e f or o c c u p a n t s , h e a l t h concernsremain, p a r t i c u l a r l y for the b u i l d i n g s cu s t od ia l andmaintenance workers. T h e i r j o b s are l i k e l y to bringthem into close prox imi ty to A C M . and may sometimesrequire them to d i s t urb the ACM in the p e r f o r m a n c e ofmaintenance activities. For these workers in particular,a c o m p l e t e and e f f e c t i v e O&M program can g r e a t l yreduce asbestos exposure. T h i s kir.d of O&M programcan also minimize asbestos exposures for other bui ldingoccupants as well.

W h a t isA s b e s t o s ?
The term "asbestos" describessix naturally occurring f ibrousminerals f ound in certain type s ofrock formations. Of that general group, the mineralschrysoti le, amosite. and croc ido l i t e have been mostcommonly used in bui lding products. When mined andprocessed, asbestos is t y p i c a l l y separated into very thinfibers. When t h e s e ' f i b e r s are present in the air. they arenormal ly invisible to the naked eye. Asbe s to s f i b e r s arecommonly mixed during processing with a materialwhich binds them toge ther so that they can be used inmany d i f f e r e n t products. Because these f i b e r s are sosmall and l i g h t , they may remain in the air for manyhours if they are released from ACM in a bui lding. Whenf i b e r s are released into the air they may be inhaled byp e o p l e in the bu i ld ing .

Asbe s t o s became a p o p u l a r commercial product be-cause it is s trong, won't burn, resists corrosion, andinsulate s well. In the United S t a t e s , i ts commercial usebegan in the early 1900 s and peaked in the period fromWorld War II into the 1970' s . Under the Cl ean Air Act o f1970 the ERA has been r egu la t ing many asbestos-containing materials which, by EPA d e f i n i t i o n , arematerial s with more than 1 percent asbestos. TheOccupa t i ona l S a f e t y a n d H e a l t h A d m i n i s t r a t i o n ' s(OSHA) asbestos construct ion s tandard in section K,"Communication of hazards to employees," s p e c i f i e sl a b e l i n g many materials containing 0.1% or moreasbestos. In the m i d - 1 9 7 0 ' s several major kinds ofasbestos mater ia l s , such as spray-appl i ed in su la t i on,f i r e p r o o f i n g . and acoustical sur fac ing mater ial , werebanned by EPA because of growing concern abouthealth e f f e c t s , p a r t i c u l a r l y cancer, associated withexposures to such materials.
In July 1989. EPA p romulga t ed the Asbe s t o s Ban andPhasedown Rule. The rule a p p l i e s to new productmanufac ture , i m p o r t a t i o n , and processing, and essen-t i a l l y bans almost all asbestos-containing"products inthe United S t a t e s by 1997. Thi s rule does not requireremoval of ACM curr en t ly in place in bui ld ings .

In February -13SS.—dieEPA released a reportt i t l e d EPA Study <\f As-bestos-Containing Ma-terials in Public Buildings: A Report to Congress. EPAf o u n d that " f r i a b l e " (ea s i ly c r u m b l e d ) ACM can be

Where is A s b e s t o sL i k e l y t o b e F o u n din B u i l d i n g s ?



f o u n d in an estimated 700,000 pub l i c and commercialb u i l d i n g s . Abou t 500,000 of those bui ld ings are believed
to contain at least some damaged asbestos, and someareas of s i g n i f i c a n t l y damaged ACM can be found in overhal f of them.
According to the EPA study, s igni f i cant ly damaged ACMis f ound primari ly in bui ld ing areas not generallyaccessible to the public, such as boiler and machineryrooms, where asbestos exposures generally would bel imited to service and maintenance workers. FriableACM, if present in air plenums, can lead to distributionof the material throughout the bui lding, thereby possi-bly exposing building occupants. ACM can also be foundin other bui lding locations.
Asbestos in bui ldings has been commonly used forthermal insulation, f i r e p r o o f i n g , and in various buildingmaterials, such as f l oor coverings and ceiling tile,cement p ipe and sheeting, granular and corrugatedpaper p ipe wrap, and acoustical and decorative treat-ment for ceilings and walls. Typically, it is f ound in p ipeand boiler insulation and in spray-app l i ed uses such asf i r e p r o o f i n g or sound-deadening applications.
The amount of asbestos in these product s varies widely(from a p p r o x i m a t e l y 1 percent to nearly 100 percent).The precise amount of asbestos in a product cannotalways be accurately determined from labels or byasking the manufacturer. Nor can posit ive i d e n t i f i c a t i o nof asbestos be ascertained merely by visual examina-tion. I n s t e a d , a q u a l i f i e d laboratory must analyzerepresentat ive samples of the suspect material. A p p e n -dix G contains a sample list of some suspect materials.

W h e n i s A s b e s t o sa P r o b l e m ?
I n t a c t and undisturbedasbestos mater ia l s donot pose a health risk.The mere presence of asbestos in a bui ld ing does notmean that the health of building occupants is endan-

gered. ACM which is in good condition, and is notsomehow damaged or d i s t urb ed , is not l i k e l y to releaseasbestos f ibers into the air. When ACM is proper lymanaged, release of asbestos f i b e r s into the air isprevented or minimized, and the risk of asbestos-relateddisease can be reduced to a n e g l i g i b l e level.
However, asbestos materials can become hazardouswhen, due to damage, disturbance, or de ter iorat ionover time, they release f iber s into bui lding air. Underthese condit ions, when ACM ^damaged or d i s t u r b e d —for example, by maintenance repairs conducted withoutproper controls — elevated airborne asbestos concen-t ra t ions can create a po t ent ia l hazard for workers andother building occupants.
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This document, directed to owners and managers of o f f i c e buildings and similar fa c i l i t i e s , should h e l play the groundwork for developing and implementing e f f e c t i v e operations and maintenance programs.Major highlights in this section have focused on background information concerning asbestos andhave touched on the current asbestos-in-buildings situation. Important points to remember are thefol lowing:

0 I n h a l a t i o n of asbestos f iber s has been shown tocause asbestosis, lung cancer and meso-thelioma. Much of our knowledge of theseheal th e f f e c t s has come primarily from studiesof workers exposed routinely to very high levelsof asbestos in their jobs.
0: I n f o r m a t i o n on health e f f e c t s of low-levelasbestos exposure is less certain; cus todial/maintenance workers who sometimes dis turbasbestos as part of their job would b e n e f i t f romp r o p e r l y executed O&M programs.
0 Thre e of the six naturally occurring asbestosminerals, chrysot i le , amosite, and croc ido l i t e ,have been most commonly used in bui ld ingproducts.
"3 Asbestos became a popu lar commercial prod-uct because of its strength, heat resistance,corrosion resistance, and thermal insulationproperties.

Q Asbestos-containing materials (ACM) are reg-"" ulated by EPA, OSHA, and the ConsumerProduct Safety Commission (CPSC), and indi-vidual s tate and local agencies. . •
Q F r i a b l e ACM can be f o u n d in about 700,000pub l i c and commercial buildings. Many areaswhere asbestos is f o u n d are not acces s ible tothe general public.
0 Some common uses of asbestos have inc ludedp i p e / b o i l e r in su la t i on , s p r a y - a p p l i e d f i r e p r o o f -ing, f l o o r and ce i l ing t i l e , cement p i p e / s h e e t i n gand p a p e r p i p e wrap.
0 Positive i d e n t i f i c a t i o n of asbestos requireslaboratory analysis; information on l a b e l s orvisual examination only is not s u f f i c i e n t .
0 I n t a c t , undisturbed materials generally do notpose a health risk; they may become hazardouswhen damaged, d i s turbed , or deteriorated overtime and release f i b e r s into bui ld ing air.



What Is an O&M Program?
P u r p o s e and S c o p e of an O p e r a t i o n s andMaint enanc e Program

P u r p o s e o f C«IV1
The p r i n c i p a l o b j e c t i v e of an O&M p r o g r a m is to minimize exposure of all building occupants toasbestos f ibers . To accomplish this ob j e c t ive , an O&M program includes work practices to (1)maintain ACM in good condition, (2) ensure proper cleanup of asbestos f ibers previously released,(3) prevent fur th er release of asbestos f i b e r s , and (4) monitor the condition of ACM.

S c o p e o f a n O S t J V I P r o g r a m
An e f f e c t i v e O&M program should address all t y p e s ofACM present in a bui lding. ACM that may be managedas part of an O&M program in bui ldings can bec l a s s i f i e d in one of the f o l l o w i n g categories:

• i S u r f a c i n g M a t e r i a l : Example s i n c l u d eACM sprayed or troweledonto surface s , suchas decorative p l a s t e r on ceilings or acousticalACM on the underside of concrete slabs ordecking, or f i r e p r o o f m g materials on struc-tural members.
2 T h e r m a l S y s t e m I n s u l a t i o n ( T S I ) : Exam-ple s include ACM app l i ed to p ip e s , boilers,tanks, and ducts to prevent heat loss or gain,or condensation.
3 M i s c e l l a n e o u s A C M : Examples inc ludeasbestos-containing ceiling or f l o o r t i l e s , tex-t i l e s , and other components such as asbestos-cement pane l s , asbestos s id ing and roo f ingmaterials.

The O&M program, when developed and implementedin a particular f a c i l i t y , should include spe c i f i c directionon how to deal with each of these general categories ofACM. S p e c i f i e d O&M work prac t i c e s and proceduresshould be employed by trained personnel during b u i l d -ing c l eaning, maintenance, renovation, and generaloperational ac t iv i t i e s that may involve s u r f a c i n g , ther-mal, or mi sce l laneous ACM. Some e laborat ion of O&Mwork pract i ce s and procedures is f o u n d in C h a p t e r 4.

The O&M program can be d i v i d e d into three t y p e s of
pro j e c t s :

O those which are unl ike ly to involve any directcontact with A C M ;
O those which may cause acc idental di s turbanceof ACM;
O those which involve r e la t ive ly small distur-bances of ACM. A n e x a m p l e o f s p r a ya p p l i e d s u r f a c i n gThe f ir s t type may involve routine cleaning of shelves ACM on a m e t a j decand counter top s or other surfaces in a b u i l d i n g above a s u s p e n d e d(provided ACM debris is not present). Generally, such c e i l i n g .



An e x a m p l e of as-b e s t o s - c o n t a i n i n g
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activi t ie s would not be expec t ed to d i s turb ACM. Thesecond type of project could include maintenance workabove a suspended cei l ing in an area that may havesurfacing ACM overhead. The third type of project —small-scale, short-duration maintenance, repair, orins tal la t ion projec t s involving minor disturbances ofACM — indudes activities such as installation of newlight f i x ture s on or in an ACM ceiling. A single glovebagoperation to remove a small amount of ACM to repair apipe in a boiler room is another example of intentionalsmall-scale, short-duration disturbance.

Larger projec t s involving more complex procedures forthe intentional removal of ACM are considered asbestosabatement projects. These require asbestos control andabatement procedures that are outside the scope of anO&M program. Before taking action, building ownersshould consult qual i f i ed pro f e s s i onal s for advice andalternative solutions. Guidance for bu i l d ing owners on
An e x a m p l e of an ^e management of abatement pro j e c t s is included inasbe s to s-containing EPA>S "Guidance for Controlling Asbestos-Containingcement sheet produc t Materials in Bufldlngs," June 1985, also known as the
( m i s c e l l a n e o u s ACM). "Purple Book."
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The purpose of an Operations and MaintenanceProgram is to minimize exposure of all buildingoccupants to asbestos fibers. Through super-vised work practices, ACM can be managed inplace. Important points to remember are:

ACM can be c l a s s i f i e d into three categories:
O S u r f a c i n g Material
O Thermal System I n s u l a t i o n (TSD
O Misce l laneous Material

O&M Programs can be divided into.three type s ofproject s:
O Unl ike ly to involve direct contact with ACM.
O Acciden ta l disturbance of ACM.
O Smal l- s ca l e , short-duration maintenance orrepair activity, which may involve intentionaldisturbance of ACM.
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How Does the Program S t a r t ?
L a y i n g t h e F o u n d a t i o n f o r a n E f f e c t i v e O & I Y I Program

A c o m p r e h e n s i v e a sbe s to s c o n t r o l p r o g r a m for a building should include these basic steps:

C A p p o i n t an Asbe s t o s Program Manager andd e v e l o p an organizat ional policy:
C Conduct a physical and visual inspec t ion of theb u i l d i n g and .take bulk samples of su spec tmater ia l s to determine if ACM is pre sent ,e s t a b l i s h an ACM inventory, and assess theACM s condi t ion and po t en t ia l for dis turbance.
C If ACM is located, deve lop an O&M program,based on the i n s p e c t i o n and assessment data.
O I m p l e m e n t and manage the O&M programconscientiously.
O S e l e c t and implement abatement actions otherthan O&M when necessary.

T h i s chapter provides in f ormat i on about each of thesebasic steps. In a d d i t i o n , see A p p e n d i x F for a chart ofreferences outlining existing EPA guidance for each ofthese s teps.

T h e A s b e s t o s Program M a n a g e r
The pos i t ion of Asbestos Program Manager (APM) isf r e q u e n t l y he ld by the b u i l d i n g engineer, superinten-den t , f a c i l i t i e s manager, or s a f e t y and heal th director. Ina small organization, the building owner may have thisrole. Regardless of who holds this position. EPA stressesthe need for the Asbestos Program Manager to beproper ly q u a l i f i e d , through training and experience, andto be actively involved in all asbestos-control activities.EPA accreditation under the Asbestos Hazard Emer-gency Response Act (AHERA) or state c er t i f i ca t ion as aB u i l d i n g I n s p e c t o r / M a n a g e m e n t Planner would betypical of the requisite training.
If the person selected is not a d e q u a t e l y p r e p a r e d , he orshe should receive the t r a i n i n g necessary to d e v e l o p andmanage an asbestos control program prior to b e g i n n i n g

the job. If for some reason this is not p o s s i b l e , thebuilding owner should s trongly consider hiring a prop-erly trained, experienced, and credentialed ou t s id econsultant or f i rm to provide direction to the owner orthe Asbes to s Program Manager.
In general, the Asbes to s Program Manager should havethe author i ty to oversee all asbes tos-related ac t iv i t i e s inthe bui ld ing, inc luding inspec t ions , O&M activities , andother abatement actions. The Asbe s t o s Program Man-ager will either train building workers in O&M tech-niques or ensure that such worker training takes place.In a d d i t i o n , he or she should oversee the custodial andmaintenance s t a f f s , contractors, and ou t s id e servicevendors with regard to all a sbe s to s-re lated ac t iv i t i e s .

B u i l d i n g I n s p e c t i o n a n dA s s e s s m e n t
To determine whether an asbestos control and manage-ment program should be impl emen t ed , the ownershould have an initial bu i ld ing inspect ion per formed tolocate and assess the condition of all ACM in thebuilding. A trained, experienced and q u a l i f i e d inspector,who is able to p e r f o r m the sampling of suspect ACM forlaboratory analysis, should conduct the inspection. If aninspection is not p e r f o r m e d , then certain suspectmaterials should be assumed to contain asbestos, andtreated accordingly. (Refer to A p p e n d i x G for a samplelist of suspect ACM.)
EPA guidance on how to take "bulk" sample s of suspectACM is contained in several pub l i ca t i on s (see A p p e n d i xH) and from ERA Regional Asbes to s Coordinator s( l i s t e d in A p p e n d i x D).
The b u i l d i n g in spe c t i on by a q u a l i f i e d p r o f e s s i o n a lserves as the basis for e s t a b l i s h i n g an e f f e c t i v e overallp l a n for d e a l i n g with the asbestos in the b u i l d i n g . Thein spe c t or should advise the owner and the Asbe s t o s
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Program Manager of inspection f ind ing s . Of course, theinspect ion may show that ACM is not present and thatan asbestos-control program is not required.
If ACM i s f o u n d , the mater ia l s characteristics, condi-tion, quantity, and location within the bu i ld ing, as well asb u i l d i n g use, wi l l a f f e c t how the b u i l d i n g owner shoulddeal with the ACM. For example, operations andmaintenance procedures may be appropr ia t e and s u f f i -cient in a particular building for ACM in good condition.But O&M procedures alone are not s u f f i c i e n t for ACMthat the inspector determines is s i g n i f i c a n t l y damaged,and may not be s u f f i c i e n t for some type s of ACMsituated in highly accessible areas; in these instances,some f o r m of full scale abatement — repair, encapsula-tion, enclosure, encasement, or removal — will benecessary. Removal of the ACM may also be a p p r o p r i a t ewhen performed in conjunction with major buildingrenovations, or as part of long-term b u i l d i n g manage-ment policies (such as staged removal in conjunctionwith renovation over the life of the bui lding, as coveredby the EPA NESHAP requirements for removal befored e m o l i t i o n or renovar/oni

Developing an OSiiVI Program
If ACM is f o u n d , the b u i l d i n g owner should have anO&M program deve loped as soon as po s s ib l e . Eitherthe Asbestos Program Manager or a q u a l i f i e d consult-

ant should deve lop the O&M program. The writtenO&M program should s ta t e c l e a r l y the O&M pol i c i e sand procedures for that b u i l d i n g , i d e n t i f y and describethe administrative line of au thor i ty for that b u i l d i n g , andshould clearly d e f i n e the r e spons ib i l i t i e s of key partici-pant s , such as the A s b e s t o s Program Manager andcustodial and maintenance supervisors and s t a f f . Thewritten O&M program should be ava i lab l e and under-stood by all part ic ipants involved in the managementand operations of the building.
In general, the O&M program deve loped for a particu-lar building should include the O&M program elementsdiscussed in the next chapter. However, the bui ldingowner should make sure that the O&M programdeveloped is s i t e - s p e c i f i c and tailored for the building.The O&M program should take into account use,f u n c t i o n , and design characteristics of a part icularbuilding.
I m p l e m e n t i n g a n a s Y S a n a s j i n gan C&iVl Program
A well-developed O&M program is i n e f f e c t i v e unlessthe bu i ld ing owner is committed to i m p l e m e n t i n g itproperly. The b u i l d i n g owner should convey this com-mitment to key personnel involved in a building'smanagement and operations — p a r t i c u l a r l y the As-bestos Program Manager and cus todial and mainte-nance supervisors and staff . The O&M programssuccess is contingent upon key personnel unders tand-ing the O&M program and commit t ing themselves toi m p l e m e n t i n g it e f f e c t i v e l y .
To the greatest extent po s s i b l e , the bu i l d ing ownershould incorporate the O&M program into the existingsystem for managing a b u i l d i n g s operations. Eachb u i l d i n g owner, there f or e , will determine the appropri-ate organizational structure on a case-by-case basis.Two poss ible arrangements are suggested in Figures 1and 2 in A p p e n d i x C
When managing an O&M program, the AsbestosProgram Manager should oversee all asbestos-relatedactivities. In instances where a bui lding owner hires acontractor to p e r f o r m custodial and maintenance work,the.Asbestos Program Manager should ensure that thecontractor is q u a l i f i e d to conduct work that may involveACM. Before hiring a contractor, the Asbestos ProgramManager should investigate to de t ermine whether thec o n t r a c t o r ' s s t a f f is q u a l i f i e d , trained and equipped todeal with O&M asbestos activities. T h o r o u g h l y check-ing the references of a contractor is a good recom-mended practice.
The Asbe s to s Program Manager should also monitorthe work per formed in the bu i ld ing by other contrac-tors, such as e l e c t r i c ian s and p lumber s , who mightinadver t ent ly di s turb ACM. I n s t i t u t i n g a work permitsystem, as discussed in the next c h a p t e r , may preventaccidental disturbances of ACM. Under this system, a
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c o n t r a c t o r must receive a work permit from theA s b e s t o s Program Manager b e f or e commencing work.At t h a t t ime , the A s b e s t o s Program Manager willinibrm the contractor whether the pro j e c t could disturb' ACM and provide any spec ial instructions to make surethe work is done proper ly . Communication between theAsbestos Program Manager and tenants occupying the
building is essential to prevent activities that mightcompromise the O&M program.
In a d d i t i o n , the Asbes to s Program Manager shouldr o u t i n e l y and frequent ly check the work being per-f ormed in the bu i ld ing by contractors and custodial andmaintenance staff to see if their work is disturbingACM. By maintaining dose surveillance over theseac t iv i t i e s , the Asbes to s Program Manager can he lpensure that work which may disturb ACM is being donesafely. Tenants should be required (by legal agreementor under s tand ing) to n o t i f y the building owner or theAsbe s t o s Program Manager before conducting even?mal l planned renovations. This would he lp preventb u i l d i n g tenants from unknowingly disturbing ACM. Forboth the work permit system and the renovationn o t i f i c a t i o n requirement, clear and e f f e c t i v e communi-cations to workers and tenants are crucial to the successof the O&M management program.

The A s b e s t o s Program Manager should p e r i o d i c a l l yreview the written O&M p l a n to determine whether itshould be u p d a t e d . For example, if all ACM wereremoved from some areas of the bu i ld ing during a recent, renovation, or if some ACM was damaged, the O&Mprogram should be revised accordingly. The O&Mprogram should remain in e f f e c t as long as there is ACMpresent in the bu i ld ing .

w05 . .G o n s i d e r a t i o n s
The costs associated withimpl ement ing and manag-
Jng an 0&M program mayvary s i g n i f i c a n t l y d epend ing on the types of ACM.b u i l d i n g - s p e c i f i c f a c t or s , actual O&M proceduresa d o p t e d , t y p e s of equipment used, and the use ful life ofthe bui lding. Owners may f i n d it more co s t - e f f e c t iv e tocontinue a well-supervised and managed O&M pro-gram than to incur the costs of immediate, large-scaleremoval. In a d d i t i o n to the direct costs of removal, othercosts related to ACM removal include moving b u i l d i n goccupants, arranging alternative space for b u i l d i n goccupants during the removal work, and restoring thebui lding af t er the removal is completed

Clearly, many fac t or s enter into the decision. Only byconduct ing a cost-effectiveness analysis of the long-term op t i on s (e.g., comparing (a) immediate removalwith (b) phased removal p lu s O&M with (c) removal j u s tu c f o r e T l e m o I i t i o n p l u s l i f e t i m e O&M) wi l l owners bet r u l y able to determine which o p t i o n is most cost-e f f e c t i v e for their b u i l d i n g s . The pruden t owner may/ n e e d to consult one or more q u a l i f i e d c on su l tan t s orf i r m s for advice, if such expertise does not exist withinthe owners organixnt ion.

o - s i s c i i n g a n d I m p l e m e n t i n gA l t e r n a t i v e A b a t e m e n t A c t i o n s
In some instances, due to the c o n d i t i o n of ACM orupcoming b u i l d i n g renovations, a b u i l d i n g owner maydecide to take other abatement act ions to deal withACM in the bu i ld ing. T h e s e response actions couldinclude encapsulat ion (covering the ACM with a sealantto prevent f i b e r release), enclosure ( p l a c i n g an air-tightbarrier around the ACM), encasement (covering theACM with a hard-set t ing sealing material), repair, orremoval of the ACM. Q u a l i f i e d , trained, and experi-enced contractors should be used for any of theseactions. EPA's P u r p l e Book discusses most of thesealternatives in some de ta i l . In general, repair, encap-sulation, enclosure, and encasement, are intended tohelp prevent the release of asbestos fibers. As aspects ofO&M, these techniques manage ACM in place. SeeA p p e n d i x F of this document for add i t i ona l f ed era lreference sources on asbestos response actions.
When determining which response al ternative to se lec t ,the b u i l d i n g owner and Asbes to s Program Managermay consider seeking advice from q u a l i f i e d , i n d e p e n d -ent consu l tant s with s p e c i f i c t ra in ing and experience inasbestos management.
Asbes t o s consul tants should have a background inengineering, architecture, industrial hygiene, s a f e t y , ora similar f i e l d . E x p e r t s who are Registered a n d / o r withBoard C e r t i f i e d backgrounds are recommended. Tohelp ensure that no "conflict of interest" exists,
consultants should not be affiliated with the abatementcontractors who may be used on a recommended ACMcontrol project, nor with analytical laboratories whichperform sample analyses. As with other similar busi-ness decisions, b u i l d i n g owners should interview sev-eral consul tants and check references.
Renovations (including remodeling or redecorating) ofbu i ld ing s or replacement of u t i l i t y system increases thepo t en t ia l for di s turbing ACM. Before conducting anyrenovation or remodeling work, the bu i ld ing ownershould have the Asbestos Program Manager reviewasbestos inspection and assessment records to deter-mine where ACM may be located, v i s u a l l y reinspect thearea, and evaluate the likelihood that ACM wil l bedis turbed. Any suspect or assumed ACM that could bedisturbed during the renovation work should either besampled and analyzed to determine whether it containsasbestos, or the work should be carried out as ff thematerials did contain asbestos. The Asbestos ProgramManager should also ensure thnt no new ACM isintroduced into the bui ld ing as part of the renovationwork.
Removal of the ACM be fore renovation begins may benecessary in some instances. Removal is required by theAsbes to s N E S H A P regulat ions f o r p r o j e c t s whichwould break up more than a s p e c i f i e d minimum amountof ACM; s p e c i f i c a l l y , at least 160 square f e e t of s u r f a c i n g
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or misce l laneous material or at least 260 linear f e e t ofthermal system insulation (40 CFR 61.145-147). Build-ing owners and managers are encouraged to contacttheir state or local health or environmental departmentfor fur ther c lari f i cat ion of these requirements (also, seeChapter 6 of this document). It is important to ensurethat new materials placed in the building do not containasbestos in order to comply with the recent EPAAsbestos Ban and Phase Out rule (see Chapter 6).
In general, b u i l d i n g owners should thoroughly considerany decision to remove ACM. O&M, encapsulation,encasement, enclosure, or repair may be viable alter-natives to removal. Building owners should assessthese in-place management techniques care fu l ly beforedeciding to remove undamaged ACM.
Under certain circumstances, however, such as ivhensome ACM must be removed during building renova-t ions, when the ACM has sustained a great deal ofdamage, or ACM disturbance will be difficult to manageproperly, the buMm? owner mny decide to remove ACMin parts of the building.
When removal must occur, only q u a l i f i e d , trained andexperienced projec t designers and contractors shouldbe p ermi t t ed to des ign and p e r f o r m the. work. B u i l d i n g

owners might consider contac t ing local, s ta te , andf ed era l asbestos regulatory agencies to see if prospec-tive contractors have received citations for violatingasbestos regulations in the past. In a d d i t i o n , if thebuilding.owner and Asbestos Program Manager are notproper ly qual i f i ed themselves, they should retain aqualif ied and independent pro j e c t designer and a projec tmonitor with training and experience in asbestosabatement to oversee and ensure that the asbestosabatement work is done sa f e ly . W h e n these precaut ionsare taken, asbestos removal is more l i k e l y to proceedsa f e ly and e f f e c t i v e l y .
Proper completion of the ACM removal is best evalu-ated by means of the analytical procedures usingtransmission electron microscopy^XJE^IX-^ese-aredescribed in 40 CFR Part 763. A p p e n d i x A to Subpar tE.) .Clearance protocol s for s t a t i s t i c a l l y comparingasbestos f i b e r levels inside the work area wi th ou t s i d elevels are available. If the measured levels ins ide are nots t a t i s t i c a l l y higher than the averaee air.nnrnp.:ishf > s tQSconcentration measured out s ide the abatement area,the cleanup is considered succe s s fu l , and the space isj udged ready for reoccupancy. (For reference, seeA p p e n d i x H. U.S. ERA "Guide l ine s for Conduc t ing theA l I E R A T E M Clearance T e s t . . . . " )
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Laying the foundat ion for a comprehensive asbestos control program for a building includes somebasic s t eps . Impor tan t points contained in this discussion are the f o l l o w i n g :

~ An Asbe s t o s Program Manager needs to beproper ly q u a l i f i e d through training and experi-ence, and be actively involved in all asbestoscontrol and disturbance activities. -
:"• An Asbes to s Program Manager should haveauthor i ty to oversee and to direct c u s t o d i a l /maintenance staff and contractors with regardto all asbestos-related activities.
0 An initial bui lding inspect ion should be per-formed by a trained, q u a l i f i e d , experiencedinspector to locate and assess the condition ofall ACM in the bui lding.
0 The in spec t i on results serve as the basis fore s tab l i sh ing an O&M program. O&M pro-cedures may not be s u f f i c i e n t for certain ACMthat is s i g n i f i c a n t l y damaged or in highlyaccessible areas.
0 An Asbestos Program Manager or qua l i f i edc on su l tan t should d ev e l op the written O&Mprogram that is s i t e - s p e c i f i c and tailored fori n d i v i d u a l b u i l d i n g s . T h e O & M programshould take into account use, f u n c t i o n andde s ign characteristics of a bui lding.

0 The success of any O&M program lies in thecommitment by the building owner to imple-ment it properly.
0 When outs ide contractors are used for as-bestos-related activit ie s , their references andtraining should be thoroughly checked andtheir subsequent work monitored.
O Periodica l ly review written O&M programs.
0 A l t e r n a t i v e s or control o p t i o n s that may beimplemented under an O&M program include:

repairencapsu la t ionenclosureencasement
removal (minor)

0 Removal of ACM be for e renovations may benecessary in some instances. (See NESHAPand S t a t e / L o c a l r egu la t i on s d i s cu s s i on inC h a p t e r 6.)

T h e success
of any O&M

p r o g r a m
d e p e n d s on the

b u i l d i n g o w n e r ' s
c o m m i t m e n t to

• i m p l e m e n t i t
p r o p e r l y .
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What Does an O&M ProgramI n c l u d e ?
O & M Program E l e m e n t s

To achieve its ob j e c t ive s , an O&M program should include seven elements. Although these shouldappear in any O&M program, the extent of each will vary from program to program depending onthe building type, the type of ACM present, and the ACM's location and physical condition. Forexample, if only nonfriable ACM is present, minimal not i f i ca t ion might be needed, and custodial ormaintenance staff would most likely have fewer work practices to be f o l l owed . If f r iab l e ACM ispresent, a more detailed O&M program should be prepared and f o l l owed . Each of the f ir s t sixelements listed below is described in this chapter to provide an illustration of a basic O&M program.The seventh program element, training of the Asbestos Program Manager and custodial andmaintenance staff, is very important. If staff are not adequately trained, the O&M program will notbe e f f e c t i v e . Chapter 5 is devoted exclusively to O&M training topics.

I f s t a f f a r e
not a d e q u a t e l y

t r a i n e d , th e O&M
program w i l f not

be e f f e c t i v e .

A succe s s ful O&M program should include the f o l l o w -ing elements:
Q N o t i f i c a t i o n : A program to tell workers,t enant s , and bu i ld ing oc cupant s where ACM isl o ca t ed , and how and why to avoid d i s turb ingthe ACM. All persons a f f e c t e d should beproperly informed.
. 3 S u r v e i l l a n c e : Regular ACM surve i l lanc e tonote, assess, and document any changes in theA C M ' s condition.
O C o n t r o l s : Work c o n t r o l / p e r m i t system tocontrol activities which might disturb ACM.
O Work Practices: O&M work practices toavoid or minimize f i b e r release during activitiesa f f e c t i n g A C M .
O Recordkeeping: To document 0<i-M activ-ities.
•J Worker Pro t e c t i on: Medical and respiratoryprotection programs, as a p p l i c a b l e .
( j T r a i n i n g : Asbestos Program Manngcr. and

custodial and maintenance stall training.

I n f o r m i n g B u i l d i n g Worker s ,T e n a n t s , and Other O c c u p a n t s
Build ing owners should inform bu i ld ing workers, occu-pant s , and t enant s about the lo ca t ion end physicalcondition of the ACM that they might disturb, and stressthe need to avoid di s turbing the material. Occupantsshould be no t i f i ed for two reasons: (1) building occu-pants should be in formed of any p o t e n t i a l hazard in theirvic ini ty; and (2) informed persons are less l ike ly tounknowingly dis turb the material and cause f ibers to bereleased into the air.
B u i l d i n g owners can in form occupants about thepresence of ACM by d i s t r i bu t ing written notices,pos t ing signs or label s in a central location wherea f f e c t e d occupants can see them, and h o l d i n g aware-ness or information sessions. The methods used maydepend on the type and location of the ACM. and on thenumber of peopl e a f f e c t e d . Some states and localitieshave "right-to-know" laws which may require that-al loccupants, workers, and visitors in b u i l d i n g s with ACMbe informed that asbestos is present.
In service and maintenance areas (such as boilerrooms), signs such as "Caut ion — Asbe s t o s — Do N'ot-Disturb" "placed d i r e c t l y adjacent to thermal systemin su la t i on ACM will alert and remind maintenance
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workers not to i n a d v e r t e n t l y di s turb the ACM. In mostcases, all b o i l e r s , p i p e s , and other equipment with ACMin service areas where damage may occur should haveprominent warning signs placed next to the ACM. As ana l t e rna t iv e , color coding can be used to i d e n t i f y theACM in certain s i t ua t i on s provided that all p o t e n t i a l l yinvolved part i e s understand the coding system.
I n f o r m a t i o n sessions reinforce and c lari fy writtennotices and signs, and provide an opportunity to answerquestions. All employees and tenants or tenant repre-sentatives l i k e l y to disturb ACM should be included inthe n o t i f i c a t i o n program on a continuing basis. Buildingowners should inform new employees about the pres-ence of ACM before they begin work. Owners shouldprovide a d d i t i o n a l signs and informat ion sessions inlanguages other than English where a significantnumber of workers, occupants, or visitors do not speakEngl i sh . It may be necessary to make special provisionsfor i l l i t era t e workers, such as providing clear verbali n f o r m a t i o n or s igns , about po t ent ia l hazards of disturb-ing ACM and showing them where ACM is located.

The s p e c i f i c i n f o r m a t i o n given to type s of bu i ld ingoccupants will vary. For e xample , since service workerscarry out certain tasks that o f f i c e workers or tenants donot p e r f o r m , they should receive addi t i onal informa-tion. Most impor tan t , O&M workers should receive thetraining necessary for them to p e r f o r m their taskssafe ly.
Whatever its f o r m , the in f ormat i on given to b u i l d i n goccupants and workers should contain the f o l l o w i n gpo in t s to the extent they r e f l e c t building conditions:

O ACM has been f o u n d in the b u i l d i n g and islocated in areas where the material could bed i s turb ed .
. O The condition of the ACM, and the responsewhich is a p p r o p r i a t e for that condition.
O Asbe s t o s only presents a health hazard whenf i b e r s become airborne and are inhaled. Themere presence of ACM does not represent ahealth hazard.
O The ACM is f o u n d in the f o l l o w i n g locations(e.g., ceilings in Rooms 101 and G-323. walls inthe lobby, above suspended ceilings in the f i r s tf l o o r corridor, on columns in the main entry, onp i p e s in the boiler roomX
O Do not disturb the ACM (e.g., do not push. f u r n i t u r e against the ACM. do not damageT S I ) .
O Report any evidence of d i s turbance or damageof ACM to (name, locat ion, and phone numberof Asbes to s Program Manager).

R o u t i n e m a i n t e n a n c e
a c t i v i t i e s can cause
d i s t u r b a n c e o f A C M i l
workers are not p r o p -
e r l y t r a i n e d in op e ra-
t i on s and maint e-
nance pro c edur e s .H e r e , a worker care-
l e s s l y c o n t a c t s A C M .p o s s i b l y d a m a g i n g i t .

O Report any dust or debris that might comefrom the ACM or suspect ACM. any change inthe condi t ion of the ACM, or any improperaction (relative to ACM) of bu i ld ing personnelto (name, location, and phone number ofAsbes to s Program Manager).
O Cleaning and maintenance personnel are tak-ing special precaut ions dur ing their work toproper ly clean up any asbestos debris and toguard against d i s t u r b i n g ACM.
O All ACM is in spe c t ed p e r i o d i c a l l y and add i-tional measures wil l be taken if needed toprotect the health of b u i l d i n g occupants.

It is i m p o r t a n t to undertake an honest and openapproach to the ACM n o t i f i c a t i o n procedure. Ownersshould strive to establish dear lines of communicationwith all b u i l d i n g occupants regarding asbestos issues.People who are informed of the presence, l o c a t i o n andcondi t ion of ACM in a b u i l d i n g where l l i e y work or l ive ,who under s tand t h a t the mere presence of ACM is nolnece s sar i ly hazardous to them, and who accept t ha tACM can o f t e n be managed e f f e c t i v e l y in p l a c e , can be

An e x a m p l e o f an
a s b e s t o s cau t i on s ig i
p l a c e d d i r e c t l y on a
s e c t ion of a s b e s t o s -
c o n t a i n i n g du c t insu-
la t i on . S i g n s such as
t h i s h e l p t o ensure
t ha t workers w i l l no t
i n a d v e r t e n t l y d i s t u r b
A C M .
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V i s u a l r e i n s p e c t i o n s
o f a s b e s t o s m a t e r i a l s
at r e g u l a r i n t e r v a l scan de t e c t changes in
material condit ion.
H e r e , s u r f a c i n g A C M
h a s d e l a m i n a t e d f r o m
a c e i l i n g in a b u i l d i n g ;
O&M rout ine s can
keep s m a l l p r o b l e m s
f r o m b e c o r r : n g b i g
p r o b l e m s .

very h e l p f u l to the owner in e l iminat ing or reducinghysteria on the part of other less informed b u i l d i n goccupants. On the other hand, if o c cupant s suspect theb u i l d i n g owner is not being honest about asbestosactivities in the bu i ld ing, that owner's c r ed ib i l i ty may bequestioned and the s i tua t ion can become far moredifficult to manage. If and when asbestos incidents
occur, it is especially important for tiie building ownerto deal with occupants and contractors openly andhonestly, for that is the best way to maintain occupant/
tenant confidence in both the owner and the building'sasbestos program.

A C M S u r v e i l l a n c e
R e i n s p e c t i o n andP e r i o d i c S u r v e i l l a n c e

A visual reinspectionof all ACM should beconducted at regularintervals as part of the O&M program. Combined withongoing reports of changes in the condition of the ACMmade by service workers, the reinspections should h e l pensure that any ACM damage or deterioration will bedetec ted and corrective action taken.

According to recent EPA regulations covering schools(the Asbe s t o s Hazard Emergency Response Act,"AHERA"), an accredited inspector must reinspectschool buildings at least once every three years toreassess the condition of ACM. The AHERA regula-tions for schools also require a routine surveillancecheck of ACM every six months to monitor the ACM'scondi t ion. The AHERA Rule permits this surveillanceto be conducted by 2 trained school custodian ormaintenance worket While these intervals are men-tioned here as a guide, they may also be appropriate forother bui ld ings . The Asbestos Program Managershould establish a p p r o p r i a t e intervals , based on consul-t a t i o n with the b u i l d i n g owner and any other q u a l i f i e dp r o f e s s i o n a l s involved in the O&M program.

EPA recommends a visual and physical evaluation ofACM d u r i n g th e r e i n s p e c t i o n s t o note th e ACM'scurrent c o n d i t i o n and phys i ca l charac t er i s t i c s . Throughthis re inspect ion, it is p o s s i b l e to determine both therelative degree of damage and assess the likelihood off u t u r e f i b e r release. Maintenance of a set of visualrecords (pho to s or video t a p e ) of the ACM over time canbe of great value during reinspections.
Some asbestos consultants recommend examining set-tled dust for accumulations of asbestos f iber s as anothersurveillance tool in an O&M program. Whil e nouniversally accepted s tandardized pro toco l s currentlyexist for sampling and analysis of s e t t l e d du s t , positiveresults (i.e., ACM is present in the d u s t ) may indicatethe need for special cleaning of the a f f e c t e d area, orother action. Because the results of this testing aredifficult to interpret and evaluate at this time, buildingowners should car e fu l ly consider the appropriatenes s ofthis t e s t ing to their s i tuation.

S u p p l e m e n t t oV i s u a l / P h y s i c a lE v a l u a t i o n
As part of an O&M pro-gram, a c a r e f u l l y designedair monitoring program todetect airborne asbestos fi-bers in the bu i ld ing may provide use ful supplementalin format ion when conducted along with a comprehen-sive visual and physical ACM inspec t i on and reinspec-tion program. If the ACM is currently in good condition,increases in airborne asbestos f i b e r levels at some latertime may provide an early warning of deteriorat ion ordisturbance of the material. In that way, supp l ementa lair monitoring can be a useful management tool. If anowner chooses to use air monitoring in an "earlywarning" context, a knowledgeable and experiencedindividual should be consulted to de s ign a propersampl ing s trategy. A p p e n d i x H contains a reference to auseful gu ide to monitoring airborne asbes tos , which canbe consulted for f u r t h e r discussion of this subject .

If supplemental air monitoring is done, a baselineairborne asbestos f i b er level should be established soonaf t er the O&M program is initiated. Representative,m u l t i p l e air samples should be co l l e c t ed throughout thebui ld ing dur ing periods of normal b u i l d i n g operation.This should be done over a long enough period of time tobe representative of ex i s t ing cond i t i on s , in order toadequate ly characterize preva i l ing f i b e r level s in thebuilding. This air monitoring should supplement, notreplace, physical and visual inspection. Visual inspec-tion can recognize situations and anticipate fu tureexposure (e.g., worsening water damage), whereas airmonitoring can only detect a prob l em a f t e r it hasoccurred, and f i b e r s have been released.
Note that the col lec t ion of nir s ampl e s for supp l emen-tary evaluation shmtld not use aggressive air samplingmethods. A f K r c s s i v c sampl ing me thod s , in which air isd e l i b e ra t e ly di s turbed or a g i t a t e d by use of a loaf bloweror fan s , should be used at the c o m p l e t i o n of an asbestosremoval p r o j e c t when the b u i l d i n g or area is unoc-

14



cup i ed . not for rout ine monitoring. W o r k C o n t r o l / P e r m i t S y s t e m
The most accurate and pre f erred method of analysis ofnir s a m p l e s c o l l e c t e d under an O&M program wouldrequire the use of transmission electron microscopy(TEM). Phase contrast microscopy (PCM), which iscommonly used for personal air sample analysis and as asrreening tool for area air monitoring, cannot dist in-guish between asbestos f ibers and other kinds of f iberswhich may be present in the air. PCM analysis alsocannot de t e c t thin asbestos f ibers , and does not countshort f ibers . TEM analysis is approximately ten timesmore expensive than PCM analysis. However, the moreaccurate i n f o r m a t i o n on actual levels of airborneasbestos f i b e r s should be more beneficial to the bui ldingowner who elects to use supplemental air monitoring inthe asbestos management program. TEM analysis ismost re l iab ly p e r f o r m e d by laboratories accredited byth e N a t i o n a l I n s t i t u t e f or S t a n d a r d s and Technology(N1ST; see A p p e n d i x D for t e l e p h o n e number), and whof o l l o w E P A ' s quali ty assurance guidelines. ( A p p e n d i x H ,U.S. ERA. Dec. 1989. "Transmission Electron Micro-scopy A s b e s t o s Laboratories: Q u a l i t y AssuranceGuide l ine s . ")

S e l e c t i o n of a r e l iab l e and experienced air monitoringf i r m and ana ly t i ca l laboratory is i m p o r t a n t , if theb u i l d i n g owner e lec t s to conduct s u p p l e m e n t a l airmonitoring under the O&M program. A consul tantknowledgeable in air sampling and analysis protocolscan be contacted for recommendations if the b u i l d i n gowner or Asbe s t o s Program Manager has limitedknowledge in this area.
Periodi c air monitoring, conducted s imul taneous ly withthe visual r e in spe c t i on s or surveil lance, would then beused to see if asbestos levels have changed relative to thebaseline. Some b u i l d i n g owners may wish to presentcurrent air monitoring results to b u i l d i n g occupants ina d d i t i o n to information regarding the physical reinspec-tions. Although this supplemental use of air monitoringas part of an O&M program may provide usefulin format ion, it is l ike ly to be very expensive, particularlyif the more accurate a&d recommended TEM analysis isused. Use of only a small number of measurements ormeasurements taken only at one time may be mis l ead-ing (i.e., overestimate or underes t imate of f i b e r levels),and can lead to inappropriate decisions.
It should be noted that some of the exposures of personsto airborne asbestos f iber s in bu i ld ing s may result fromepisodic events, such as repair work or the accidentaldisturbance of the ACM or of ACM debris by mainte-nance activit ie s inside the building. Airnuxiiloringmaynot be done f r e q u e n t l y enough to indude such episodicevents; this can lead to a misleading interpretation of nirsampl ing results. In par t i cu lar , air s a m p l i n g may under-es t imate the exposure of O&M workers and b u i l d i n goccupants. A good reference sourcebook for a d d i t i o n a li n f o r m a t i o n on air s a m p l i n g and analys i s for asbestosf i b e r s is "A G u i d e to Moni t or ing Airborne A s b e s t o s inBuildings" (s e e A p p e n d i x H).

The O&M program should i n c l u d e a system to controlall work that could di s turb ACM. Some b u i l d i n g ownershave had success using a "work permit" program, whichrequires the person requesting the work to submit a JobRequest Form to the Asbe s t o s Program Manager( A p p e n d i x B, Form 2) be fore any maintenance work isbegun. The f o r m gives the time and location of therequested work, the t y p e of maintenance needed, andavailable information about any ACM in the vic ini ty ofthe requested work. The contractor or other personauthorized to p er f orm the work should be i d e n t i f i e d onthe work request

Upon receiving a pre-work Job Request F o r m , theAsbestos Program Manager should take the f o l l o w i n gs t ep s:
•1 Refer to written records, b u i l d i n g p l a n s and"" s p e c i f i c a t i o n s , and any bu i ld ing ACM inspec-tion report s to determine whether ACM ispresent in the area where work will occur. IfACM is present, but it is not ant i c ipa t ed thatthe material wi l l be d i s t u r b e d , the A s b e s t o sProgram Manager should note the presenceof the ACM on the permit f orm and provideadditional instruction on the importance ofnot disturbing the ACM.
2 tf ACM is both present and l ike ly to bedi s turbed, the Asbes to s Program Manager ora des ignated supervisor q u a l i f i e d by trainingor experience, should visit the site anddetermine what work practices should bei n s t i t u t e d to minimize the release of asbestosf ibers during the maintenance activity.
2 This determination should be recorded on theMaintenance Work A u t h o r i z a t i o n Form (seeexample in A p p e n d i x 13, Form 3), which isthen sent to the in-house maintenance super-visor or to the maintenance contractor toauthorize the work.
A The Asbe s to s Program Manager shouldmake sure tha t a copy of bo th the request and. t h e a u t h o r i z a t i o n f o r m s ( i f g r a n t e d ) a r e p l a c e din the p ermanent f i le .

An e x a m p l e of a
m a i n t e n a n c e workerc o n d u c t i n g a c t i v i t i e s
near a f r i a b l e
a s b e s t o s - c o n t a i n i n g
c e i l i n g . U n d e r a
p r o p e r p e r m i t t i n g
s y s t e m , t h e b u i l d i n gA s b e s t o s Program
M a n a g e r w o u l de v a l u a t e and
a u t h o r i z e p r o j e c t s
such as t h i s p r i o r to
b e g i n n i n g work.
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I t i s i m p o r t a n t
to u n d e r t a k e an
hone s t and o p e n
a p p r o a c h in ACM

n o t i f i c a t i o n .

^T Where the task is not covered by previous lyapproved s tandard work prac t i c e s , the As-bestos Program Manager should make surethat the a p p r o p r i a t e work practices andprotec t ive measures are used for the job.
g For all j o b s where contact with ACM is l ike ly,the Asbes to s Program Manager or a desig-nated supervisor qualif ied by training orexperience should visit the work site whenthe wt>rk begins to see that the job is beingperformed property. For lengthy jobs wheredisturbance of ACM is intended or likely,periodic inspect ions should be made for theduration of the projec t .
"7 The Asbestos Program Manager's observa-tions should be provided on an Evaluation ofWork Form (see A p p e n d i x B, Form 4). Anydeviation from standard and approved workpractices should be recorded immediately onthis f o rm and the practices should be imme-diate ly corrected and reported to the AsbestosProgram Manager.
'3 Upon completion of the work, a copy of theevaluation f o r m should be placed in thepermanent asbestos f i l e for the bui lding.

Bui ld ing owners should consider using asbestos O&Mwork control forms similar to those which already maybe in use for non-ACM work in their f a c i l i t i e s , cre x p a n d i n g the existing f o rms to include the content ofthe request, approval , and evaluation f orms i l lu s trated inA p p e n d i x B.
The O&M management system should also addresswork conducted by out s ide contractors. Many bu i ld ingowners contract for at least some custodial and mainte-nance services. A building's asbestos work control/permit system, as described above, should also covercontract work.
At a minimum, contracts with service trades orabatement companies should include the f o l l o w i n gprovisions to ensure that the service or abatementworkers can and wi l l f o l l o w a p p r o p r i a t e work practices:

O Proof that the c o n t r a c t o r ' s workers have beenp r o p e r l y no t i f i ed about ACM in the o w n e r ' sbu i ld ing and that they are properly trained andaccredited (if necessary) to work with ACM.
O Copies of respiratory protection, medical sur-veillance, and worker training documentationas required by OSHA. EPA and/or state regula-tory agencies.
O N o t i f i c a t i o n lo b u i l d i n g tenants and visitorsthat abatement a c t i v i t y is underway (per-formed by owner).

• ? W r i t t e n work prac t i c e s must be submitted b,the vendor or contrac tor for approval o'imod i f i ca t i on by the Asbe s t o s Program Man-ager. The vendor or contractor should theragree to abide by the work prac t i c e s as finallyaccepted by the Asbes to s Program Manager.
Q Assurance that the contractor will use properwork area isolation techniques, proper equip-ment, and sound waste d i s p o s a l practices.
O Historical air monitoring data for representa-tive examples of the c o n t r a c t o r ' s previousp r o j e c t s , with emphasi s on p r o j e c t s similar tothose l ikely to be encountered in the building.
O Provisions for inspect ions of the area by theo w n e r ' s representative to ensure that the areais a c c e p t a b l e for re-entry of o c cupant s / t en-ants.
O A resume for each abatement contractor/supervisor or maintenance crew chie f , knownas the "competent person" in the OSHAs tandard and EPA Worker Protec t ion Rule.
C C r i t e r i a to be used for de t ermining successfulc o m p l e t i o n of the work (i.e., visual inspectionsand air monitoring).
C Any other i n f o r m a t i o n deemed necessary bythe o w n e r ' s legal counsel.
C N o t i f i c a t i o n to EPA (and other a p p r o p r i a t eagencies) if the abatement pro j e c t is largeenough (see C h a p t e r 6).

V i / o r k Prac t i c e s
The O&M program f o c u s e s on a special set ofwork practices for the custodial, maintenance,and construction staff. The nature and extentof any special work practices should be tailoredto the likelihood that the ACM will be disturbedand that f i b e r s wil l be released. In general, fourbroad categories of O&M work pract ice s arerecognized:

Worker P t u l e c l i u u Programs^=~Tnesework practices h e lp ensure custodial andmaintenance staff are adequately protec tedfrom asbestos exposure.
Basic O&M-Procedtrres-~--G.taii \>i<y-"cedures are used to p e r f o r m routine cus todialand maintenance tasks that may involve ACM.
S p e c i a l O&M C l e a n i n g T e c h n i q u e s —S p e c i a l t echniques to clean up asbestos f i b e r son a r o u t i n e basis.
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4 P r o c e d u r e s f o r A s b e s t o s F i b e r R e l e a s eE p i s o d e s — If moderate to r e la t iv e ly largeamounts of ACM are disturbed, the buildingowner should use these procedures to addressthe hazard.
A br i e f synopsis of worker protec t ion and-Q&M work
practices f o l l ows . (Note: A more detailed, technically
oriented O&M "work practices" manual specificallyaddressing topics such as work practices, workerprotection, and specific information on how to carryout O&M plans, is being developed, with publication
expected in 1991.)

W o r k e r P r o t e c t i o nPrograms
A worker p r o t e c t i o nprogram includes engi-neering controls, per-sonal exposure monitoring, medical surveillance, andpersonal protect ion. Whil e engineering controls are thepre f erred method of worker protect ion, there are fewengineering control options available for O&M work.Thi s section discusses two key aspects of personalprotec t ion: use of respiratory protec t ion and protectivec lo thing for workers in an asbestos O&M program.According to OSHA regulat ions (see C h a p t e r 6), awritten respiratory protection program is necessarywhenever an O&M program s p e c i f i e s that serviceworkers wear respirators, or where respirators aremade available to employees . OSHA regulations alsorequire a re spirator program whenever workers areexposed, or are l ike ly to be exposed, to f t b er levels aboveOSHA's "permissible exposure limits" such as the8-hour time weighted average (TWA) limit or the 30-minute "excursion limit" (EL). The 8-hour TWA limitand the EL are described in more de tai l in Chapter 6. Ina d d i t i o n , OSHA requires workers to wear specialpro t e c t ive c l o th ing under the s a m e ' c i r c u m s t a n c e s .

R e s p i r a t o r y P r o t e c t i o n / W o r k e r Prote c t ion Pro-grams The selection of approved respirators, suitablefor the hazards to which the worker is exposed, is onlyone aspect of a comple t e respiratory protec t ion pro-gram. Other elements include written operating pro-cedures for respirator use; outlining personnel respon-sibil i t ie s for respirator cleaning, storage, and repair;medical examination of workers for respirator use;training in proper respirator use and limitations;respirator fit testing; respirator cleaning and care; andwork-site supervision. All of these are described indetail in the OSHA respirator s tandard, 29 CFR1910.134. The O&M respirator program can be admin-istered by the f a c i l i t y s a f e t y and heal th manager or theAsbestos Program Manager, if properly quali f ied.
Proper respiratory protection is an integral part of allcustodial and maintenance ac t iv i t i e s involving p o t e n t i a lexposure to asbestos. W h e n in doubt about exposuredur ing a certain work opera t ion, b u i l d i n g owners shouldprovide re sp iratory pro t e c t i on to cus todial and mainte-nance workers. OSHA s p e c i f i e s general t y p e s of

respirators for pro t e c t i on against airborne asbes tosduring "construction" ac t iv i t i e s , which inc lude abate-ment, renovation, maintenance, repair, and remodeling.
Personal air s a m p l i n g is not the same as area airmonitoring. Personal air sampl ing (required by OSHA)is designed to measure an individual worker s exposureto f ibers while the worker is conducting tasks that maydisturb ACM. The sampling device is worn by theworker and positioned so that it samples air in thew o r k e r ' s breathing zone. In contrast, area (or ambient)air sampling is conducted to get an estimate of thenumbers of airborne asbestos fibers present in abuilding. It is used as an assessment tool in evaluatingthe potent ial hazard posed by asbestos to all bu i ld ingoccupants. (See the previous discussion of area airmonitoring on page 14.)
When adequate care is taken to prevent or minimize andcontrol f i b e r release, routine, small-scale/short-dura-tion maintenance or custodial tasks are not l i k e l y togenerate high levels of airborne asbestos compared tolarge asbestos removal p r o j e c t s ; and respirators whichf i l t e r breathing air may be used. OSHA, EPA, andNIOSH are on record as not recommendings ing l e use, d i s p o s a b l e paper dust masks for useagainst asbestos; in fa c t , OSHA has disallowedtheir use against airborne asbestos f i b er s .
The opt ions that may be used include:

C A h a l f - f a c e or full f a c e p i e c e , negative pressure,air-puri fying respirator with replaceable high-e f f i c i e n c y f i l t e r s .

P i c t u r e d b e l o w ared i f f e r e n t e x a m p l e s <
a i r - p U r i f y . i n g , n e g a t ip r e s s u r e r e s p i r a t o r :
e q u i p p e d with high-
e f f i c i e n c y c a r t r i d g ewhich can be used t
p r o t e c t workersa g a i n s t a sbe s to sexposure. On the le
are e x a m p l e s of halmask f a c e p i e c e *
e q u i p p e d wi th h i g he f f i c i e n c y c a r t r i d g eand on the r i g h t ar<
e x a m p l e s o f f u l lf a c e p i e c e , h igh-e f f i c i e n c y masks.



O A hal f or full f a c e p i e c e powered air-purii'yingrespirator (PAPR) with replaceabl e h i g h - e f f i -ciency f i l t e r s . T h i s has a ba t t ery powered p u m pwhich ass i s t s breathing and provide s pos i t ivepressure in the facepiece .

P i c t u r e d above are
t w o d i f f e r e n t t y p e s o f
power ed a i r - p u r i f y i n g
/ a s p i r a t o r s ( P A P R ' s )
e q u i p p e d w i t h h igh-
e f f i c i e n c y f i l t e r s . O n

•ie l e f t is an e x a m p l e
, o f a t i g h t f i t t i n g , f u l l

f a c e p i e c e P A P R , a n d
on the r igh t is an
e x a m p l e o f a l oo s e-
f i t t i n g h e l m e t s t y l e
P A P R .

Under the OSHA standards for asbestos, any employeerequired to wear a negative pressure respirator canrequest a powered air-purifying respirator, and theemployer is required to provide a fully func t ional andapproved unit, provided it will afford the worker at leastequal protect ion.
Currently, only respirators approved by NIOSH and theMine Safety and Heal th Administration (MSHA) arepermit ted for use. If they are a ir-puri fying respirators,the f i l t r a t i o n device(s) must be rated as "h igh- e f f i -ciency." ... ..
S e l e c t i n g the most a p p r o p r i a t e respirator for eachO&M task requires knowledge of the levels of airborneasbestos f ibers and other possible air contaminantsgenerated by the task or l ikely to be present where thetask is p er f ormed . This knowledge is best gainedthrough personal air monitoring conducted duringworker performance of the actual task. (Obviously, theworkers must have respiratory protection while thisinitial personal air sampling is carried out.) In fa c t ,OSHA and EPA require air monitoring under certaincircumstances (see C h a p t e r 6). To learn more about thed i f f e r e n t type s of respirators available and the degree ofprotection they provide, see Append ix E. Owners mayalso wish to contact the nearest OSHA o f f i c e , a localtrained and q u a l i f i e d industrial hygienist ( p r e f e r a b l yC e r t i f i e d ) , or an occupational health professional formore information on respirators. The expertise of thesespecialists should be used toensure proper selection, fitt e s t ing, and training of workers in respirator use.
B u i l d i n g owners and other facility managers may not bef a m i l i a r with some of the terms used in d i s cu s s i ons ofrespirators, airborne f i b er level s , and related t op i c s .

A p p e n d i x E contains more i n f o r m a t i o n or. these t o p i c s
and gives the minimum EPA-recommer.ded levels ofre spiratory p r o t e c t i o n to be p r o v i d e d d u r i n g typicalO&M tasks.
For addit ional in format ion on respirator programs,respirator t y p e s , and re spirator use, the b u i l d i n g owneror Asbestos Program Manager may want to use thef o l l ow ing references:

O "Respiratory Protection: An Employer s Man-ual," NIOSH, October 1978;
O "A Guide to Respiratory Pro t e c t i on for theAsbe s t o s Abat ement Indus t ry ," E P A / X I O S H .1986;
O O S H A r e s p i r a t o r s t a n d a r d ( 2 9 C F R1910.134);
O O S H A asb e s t o s r e g u l a t i o n s ( 2 9 C F R1910.1001 and 1926.58);
O "Occupational Exposure S a m p l i n g Stra t egyManual," NIOSH £77-173,. J a n u a r y 1977.
O "Respirator Decision Logic," XIOSH, May1987; and
O "NIOSH Guide to I n d u s t r i a l Respiratory Pro-tection." Sep t ember 1. 1987.

P r o t e c t i v e C l o t h i n g / W o r k e r P r o t e c t i o n Pro-grams In a d d i t i o n to the use of respirators, some O&Mprocedures may require workers to wear protec t iveclothing. Most o f t e n , protect ive c lothing is d i spo sab l eand consists of coveralls, a head cover, and f o o t coversmade of a synthetic f a b r i c which does not al low asbestosf i b e r s to pass through. T h i s type of c l o th ing preventsworkers' regular clothing from becoming contaminatedwith asbestos f iber s . Contaminated c lo th ing could betaken home, creating a p o s s i b l e risk to the w o r k e r ' sf a m i l y members.
OSHA and EPA regula t i on s require workers to wearprotective c l o th ing whenever they are expo s ed , or l ik e lyto.be exposed, to f i b e r levels above OSHA's permissiblelevels (see C h a p t e r 6). It is important that workers beproper ly trained in the use. removal and d i spo sa l ofprotective c l o th ing a f t e r use. All O&M activities-may.not require the use of protective clothing. It is importantfor the Asbestos Program Manager to assess this needon a case-by-case basis.

Basic 02cMProcedure s
Basic O&M procedures to mini-mize and/or contain asbestos fi-bers may include wet methods,use of mini-enclosures, use of p o r t a b l e power-tools-e q u i p p e d w i t h sp e c ia l locnl v e n t i l a t i o n a t t a c h m e n t s , andavoidance of certain a c t iv i t i e s , such as sawing, sanding.
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and dril l ing ACM. Maint enance a c t i v i t i e s can be dividedinto three categories with regard to their potent ial ford i s t u r b i n g A C M :
* T h o s e which are unlikely to involve any direct"• dis turbance of ACM; for example, cleaningshelves or counter tops with a damp cloth.
•9 Those which may cause accidental distur-^ bance of A C M ; for example, working on af i x t u r e near a ceiling with surfacing ACM.
2 T h o s e which involve intentional small-scalemanipulation or disturbance of A C M ; forexample, removing a small segment of TSIACM to repair a p i p e leak.

The O&M program should include work practices foreach t y p e of ACM :that is present in the bu i ld ing(surfac ing, TSI, and miscellaneous) as well as for eacht y p e and category of maintenance activity performed(e.g., general cleaning, electrical work, plumbing).
Spec ia l work practices such as wet wiping, areaisolat ion, and HEPA vacuuming, and the use of personalpro t e c t iv e equipment such as respirators and protec t ivec lo th ing, may be needed where disturbance of ACM islikely. The need for these practices varies with thes i t ua t i on . For example , removing light f ixtures locatednear surfacing ACM may disturb the material and mightinvolve the use of special cleaning, po s s i b ly areaeolation, and respiratory protection. Periodic empty ingof a trash can near heavily encapsulated asbestos-containing p l a s t e r may not disturb the material at a l l , sono special work practices would generally be necessary.These work practices and procedures are intended toensure that disturbance of any ACM during O&Mactivities should be minimized, or carried out underc o n t r o l l e d c ond i t i on s when the disturbance is requiredby the nature of a spec i f i c O&M task,

In add i t i on . ACM may readily release asbestos f i b e r sinto the air when certain mechanical operations areper formed direc t ly on it. For example, f i b e r releases canoccur when workers are dril l ing, cutting, sanding,breaking, or sawing vinyl asbestos f l o o r tile.
The action of dri l l ing, cutting, abrading, sanding,chipping, breaking, or sawing is the critical fac tor here,since it is l ike ly to cause a release of fibers. Maintenanceor repair operations involving those actions should beeliminated or care fu l ly controlled with basic O&Mprocedures in order to prevent or minimize asbestosf i b e r release.
Certain ac t iv i t i e s that occur in the vicinity of ACM canalso cause damage which may result in asbestos f i b errelease. For example, maintenance and custodial staffnay damage ACM a c c i d e n t a l l y with broom hand l e s ,^ .adders, and f o rk lifts while p er forming other tasks.A c t i v i t i e s p e r f o r m e d in the v i c in i ty of ACM shouldalways be p er f ormed cau t i ou s ly to prevent f i b e r release.

To summarize, if in doubt about the p o s s i b i l i t y ofdisturbing ACM during maintenance act ivi t ie s , ade-quate precaut ions should be tal<en to minimize f i b e rrelease; these will protect workers as well as theb u i l d i n g environment. Basic O&M procedures, inc lud-ing use of wet methods and s p e c i a l l y e q u i p p e d t oo l s ,should be used to protect bui lding occupants.

O&M C l e a n i n gP r a c t i c e s
Special cleaning practicesare a p p r o p r i a t e for a bui ldingwith exposed surfacing orthermal system insulation ACM, e sp e c ia l ly if the ACMis friable. If gradual deterioration or damage of ACM hasoccurred or is occurring, asbestos-containing dust ordebris could be present. If the bu i ld ing inspection hasdetermined that asbestos-containing dust or debris ispresent in some areas, then the O&M program shouldinclude special cleaning practices to col lec t residualasbestos dust. Routinely cleaning f l o o r s using wetmethods is an example of one such practice. Custodialand maintenance workers in the course of normal workcan also i d e n t i f y and report areas which are in need ofspecial cleaning or repair. Special cleaning techniquesshould supplement, not replace, repair or abatementactions for damaged, friable ACM. The cleaningprogram should include an initial c leaning f o l l o w e d , asneeded , by subsequent periodic or epi sodic cleanings.

Building owners and custodial and maintenance staffshould ensure that special O&M cleaning is donecorrectly. Proper cleaning is important for two reasons:
O The use of improper techniques to clean upasbestos debris caused by previous deteriora-tion or damage may result in widespreadcontamination, and p o t e n t i a l l y increase air-borne asbestos f i b e r levels in the building.
O Improper cleaning may cause damage to theACM, thus releasing more airborne asbestosf ibers.

Proper O&M cleaning will involve the use of wetcleaning or wet-wiping practices to pick up asbestosfibers. Dry sweeping or dusting can result in asbestosf ibers being re-suspended into the building's air andtherefore should not be used. Once wet c lo th s , rags, ormops have been used to pick up asbestos f i b e r s , theyshould be property discarded as asbestos waste whilestill wet They should not be allowed to dry out, sincethe collected fibers might be released at some later timewhen disturbed. The use of special vacuum cleaners,commonly referred to as HEPA vacuums, may bepre f erab l e to wet cleaning in certain situations. Thesevacuums are equipped with f i l t e r s designed to removevery small particles or f ibers — such as asbestos — byf i l t e r i n g those par t i c l e s f rom the air passing through thevacuum. S i n c e the exhaust air from an ordinary vacuumcleaner is not f i l t e r e d s u f f i c i e n t l y , it is possible for tinyasbestos f i b e r s to pass through the filter and back intothe b u i l d i n g air.

I f i n doub t about
t h e p o s s i b i l i t y

o f d i s t u r b i n g
A C M d u r i n g

m a i n t e n a n c e
a c t i v i t i e s , •
a d e q u a t e

p r e c a u t i o n s
s h o u l d be taken

to m i n i m i z e
f i b e r release.
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S p e c i a l
p r o c e d u r e s are

g e n e r a l l y needed
to m i n i m i z e the

s p r e a d of f i b e r s in
t h e b u i l d i n g a f t e r

asbes tos f i b e r
release occurs.

H e r e , a worker uses
a HEPA vacuum( b a c k p a c k t y p e ) t o
clean ACM debr i sf rom one of several
c a r p e t e d areas in a
room where s u r f a c i n g
m a t e r i a l h a d f a l l e n .

It is important for O&M workers to use caution whene m p t y i n g HEPA vacuums and changing the f i l t e r s .Exposures couJd result f rom such act ivi t ie s . Workersshould move the HEPA vacuum to a p h y s i c a l l y i s o la t edarea of the f a c i l i t y and put on proper personal protec t iveequipment before emptying the dust and debris intoproperly labe led, sealed, and leak-tight containers fordisposal as asbestos-containing waste. When custodialworkers do not work with A C M , trained maintenanceworkers can be used to empty the HEPA vacuums andchange their f i l t e r s . Decisions regarding special dean-ing practices should be based on the building inspectionand ACM assessment data, including the potential forACM disturbance. In general, the bui ld ing would notneed special O&M cleaning when the building containsonly nonfriable (not easily crumbled) ACM; ACM whichhas been encapsulated, encased, or enclosed behind air-tight barriers; or ACM known to be undamaged/undisturbed since the last special cleaning. Further-more, where ACM is confined to a single room or area,special cleaning of j u s t that area rather than other partsof the bui ld ing may be s u f f i c i e n t .
If ACM has been released onto a carpeted area of abui lding, it may not always be possible to adequatelyclean the carpeted area. "Steam" cleaning and HEPAvacuuming methods are sometimes employed for thispurpose. A preliminary study carried out by EPA in1989 showed that hot water vacuums were moree f f e c t i v e in carpet cleaning than HEPA vacuums, underthe test conditions. Further f i e l d s tudie s are planned toconf irm these f indings .

For carpets, successful cleaning w i l l l i k e l y deoendf a c t o r s such as the amount of ACM released onto tcarpe t , how long the s i t u a t i o n has e x i s t e d , tramc o^the area, as well as the structure and c o m p o s i t i o n of tcarpet i t s e l f . It i s p r u d e n t to eva lua t e individis i tuat ions on a case-by-case basis. The Asbes tProgram Manager should consider the need for workeengaged in cleaning asbestos fiber-contaminated cpets to wear proper respiratory protec t ion. It may albe prudent to arrange for this type of cleaning to idone a f t e r normal working hours or when the f a c i l i t yless occupied. A d d i t i o n a l l y , it maybe more cost enectrto proper ly d i s p o s e of contaminated carpe t s and othfabric s as asbestos-containing waste if a permane.asbestos control o p t i o n is being undertaken in tlbuilding.
Where the ACM is damaged and located in an "aplenum" — where f i b er s can be transported by thheating, vent i la t ion, or air condi t i oning (HVAC) syste:throughout the bu i ld ing — spec ial cleaning, practicemay be ex tended to the entire b u i l d i n g , i n c l u d i n g thH V A C system i t s e l f .

P r o c e d u r e s f o rA s b e s t o s F i b e rRelease E p i s o d e s
S p e c i a l procedures argenerally needed to mirimize the spread of f iberthroughout the buildina f t e r asbestos f i b e r releases occur, such as the parti;c o l l a p s e of an ACM ce i l ing or wall. T h e s e procedureare needed whether the ACM disturbance is intentionsor unintentional. To provide bui lding owners with someguidance, under EPA regulations for schools a "majof iber release" is de f ined as one involving more thaithree square or linear f e e t of ACM. The procedures tcbe f o l l o w e d will vary according to the s i te of the majoirelease ep i sode , the amount of ACM a f f e c t e d , theextent of f i b e r release f rom the ACM, the r e l a t i o n s h i p o:the release area to the air handl ing systems, ancwhether the release site is accessible to buildingoccupants. Depending on the severity of the episode.asbestos abatement consultants and contractors may beneeded to develop a strategy for conduct ing the clean-up operations.

In general, for major f i b e r releases, the area should beisolated by closing doors and/or erecting temporarybarriers to restrict a i r f l o w as well as access to the site.Signs should be posted as necessary immediatelyoutside the f iber release site to prevent persons-actinvolved in the cleanup operation from inadvertentlyentering the area. If asbestos f i b e r s could enter theHVAC system, the system should be m o d i f i e d to preventf i b er entry, or should be shut down and sealed oil. Thef inal s t e p should be to e m p l o y thorough-cleanupprocedures to p r o p e r l y control the A C M . a careful visualinspec t ion, and f i n a l clearance air monitoring to ver i fys a t i s f a c t ory cleanup.
S i m i l a r procedures can be used for much s m a l l e r r.berrelease events; where the amount of ACM is on the
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order of three square or linear f e e t or less. The HEPAvacuuming, wet w ip ing , and worker protec t ion pro-cedures outl ined in this guidance document, as well asw e t t i n g ACM wastes and properly p lac ing them in anappropr ia t e leak-tight container (such as a p r o p e r l yl a b e l e d , 6-mil-thick p l a s t i c bag), are examples of some ofthe procedures which could be used for both major andminor f i b er releases.
It is important to recognize that d i f f e r e n t levels oftraining are needed for workers involved with f i b errelease episodes. A major release will generally require"asbestos abatement worker training," rather than the

degree of training considered adequa t e for O&Mworkers.
EPA suggests that bu i ld ing owners and A s b e s t o sProgram Managers consult with state and local regula-tory o f f i c i a l s b e fore e s t a b l i s h i n g f o r m a l training pro-cedures for each t y p e of s i tuat ion.
The f o l l o w i n g tab le should be u s e fu l in determiningwhen to a p p l y certain O&M work pract i c e s in bui ldings .The table i l lu s t ra t e s the O&M work practices thatshould be used by custodial and maintenance staff.depending on the l ikel ihood of ACM disturbance.

• .-• •• .\-r--_ sfrr.^-r*:*, ' ' •• *-^",Vf Jki-T. *•%»«•-"•" " TT **V? " vt'" *•* » * T.. «T*»-1* *'»'i . .'^•* * * •• j ^ * y ^ ^ ^ y J * T r ' . * r ' * ^ ' ^ y X > T y . ' [ jSummary of When to Apply Key O&M Worl^Practice^-> ̂  •:!te£te^&±X&^&i&'Si»^t&^ f c i f i s s f e t e
L i k e l i h o o d o f A C M D i s t u r b a n c e

C o n t a c t U n l i k e l y A c c i d e n t a l D i s t u r b a n c eP o s s i b l e D i s t u r b a n c eI n t e n d e d o r L i k e l y

Need Pre-Work Approval from AsbestosProgram Manager Review by ProgramManager Yes Yes

S p e c i a l S c h e d u l i n g or Access Control No Yes Yes

Supervision Needed Initial, At Least Yes

H V A C Sys t em M o d i f i c a t i o n N o n e A s N e e d e d 1 S h u t Down1

Area Containment None Drop Cloths. Mini-enclosures

Respiratory Protection Available For Use Yes Yes

Protective Clo th ing None Review by Asbestos ProgramManager Yes

1) In the arrl where work lakes2) T y p e irf ommuneM may vary. H* rumplr. %null-x-*lr. s h u t i - d u r j t K i n i.i-l> ma» nut rniuirr Mi

21



.!eccrc!<eepin:g

S P A re commends
that b u i l d i n g
owners make
a v a i l a b l e a l l

wri t t en e l ement s
of the O&M

program to the
b u i l d i n g ' s O & M
s t a f f as well as
to t e n a n t s and
other b u i l d i n g

occupants .

All the building asbestos management documentsdiscussed in this Guide (inspection and assessmentreports, O&M program plan, work practices andprocedures, respirator use procedures, f i b e r releasereports, appl i ca t ion for maintenance work and workapproval f orms , evaluations of work a f f e c t i n g ACM, andreinspections/surveil lanceof ACM) should be stored inpermanent fi le s . In addition, for employees engaged inasbestos-idated work, federal regulations (see Chapter6) require that employers retain:
O personal air sampling records, for at least 30years. Personal air samples are those collectedin the w o r k e r ' s breathing zone during perform-ance of work involving asbestos exposures.
O objective data used to qual i fy for exemptionsfrom OSHA's initial monitoring requirementsfor the duration of the exemption.
Q medical records for each employee subject tothe medical surveillance program for theduration of their employment p lu s 30 years.

.^. all employee train^g records for onebeyond the last da t e of each w o r k e r ' s emment.
In a d d i t i o n , OSHA requires that employers provueach employee their record of exposure and mesurveillance under the Records Access StandardCFR 1910.20) and the Hazard Communication S t a n(29 CFR 1910.1200). See the OSHA Construction i(29 CFR 1926.58) or the ERA Worker Protection 1(40 CFR 763 Subpar t G) for more d e ta i l s o f r e c o r d f cing requirements..
EPA recommends that bui lding owners make avail;all written elements of the O&M program tobuilding's O&M staff as well as to tenants and otbuilding occupants, if app l i cab l e . Building ownersalso encouraged to consult with their legal courconcerning appropriate recordkeeping strategies astandard part of their O&M programs. Addi t i on?state and local regulations may also require additiorecordkeeping procedures.

Although the elements discussed in this chapter should appear in any O&M program, the extent towhich each appl i e s will vary depending on the building type, the type of ACM present, and the ACM'slocation and physical condition. To achieve its objectives an O&M program should include thefo l lowing:
Q A not i f i ca t i on program to inform buildingoccupants, workers, and tenants about thelocation of ACM and how to avoid disturbingACM.
O Periodic surveillance and reinspection of ACMat regular intervals by trained workers orproperly trained inspectors. Air monitoring todetect airborne asbestos f ibers in the buildingmay provide useful supplemental informationwhen conducted along with a comprehensivevisual and physical ACM inspection/ reinspec-tion program. Air samples are most accuratelyanalyzed using transmission electron micro-scopy (TEM).

O A "work con tro l /p ermi t " system, which somebuiiding owners have used su c c e s s f u l ly tocontrol work that could disturb ACM. Thissystem requires the person requesting work tosubmit a Job Request Form to the Asbes to sProgram Manager before any work is begun.
Q O&M work practices to avoid or minimize f i b e rrelease during activities a f f e c t i n g ACM.
O Recordkeeping. OSHA and ERA have s p e c i f i crequirements for workers exposed to asbestos.
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W h a t O & M T r a i n i n g I sNeces sary?
T y p e s o f T r a i n i n g

Training of c u s t o d i a l and m a i n t e n a n c e workers is one of the keys to a succes s ful O&M program. Ifbui lding owners do not emphasize the importance of well-trained custodial and maintenancec-ersonnel, asbestos O&M tasks may not be p er f ormed properly. T h i s could result in higher levels ofsbestos f i b e r s in the building air and an increased risk f a c e d by both bu i ld ing workers and occupants.

OSHA and EPA require a worker training program forall employees exposed to f i b e r levels (either measuredor a n t i c i p a t e d ) at or above the action level (0.1 f/cc,8-hour time-weighted average— the TWA) and/or theexcursion limit (1.0 f / cc , 30-minute TWA—see C h a p t e r6). According to the EPA regulations governing schools,all school staff custodial and maintenance workers whoconduct any activities that will result in the disturbanceof ACM must receive 16 hours of O&M training. Somestates and munic ipal i t i e s may also have s p e c i f i c trainingrequirements for workers who may be exposed toasbestos, or who work in a bu i ld ing with ACM present.
With proper training, custodial and maintenance staffcan suc c e s s fu l ly deal with ACM in p lac e , and great lyreduce the release of asbestos fibers. Training sessionsshould provide basic informat ion on how to de.il with alltypes of maintenance activit ies involving ACM. How-ever, b u i l d i n g owners should also recognize that O&Mworkers in the f i e l d o f t en encounter unusual, "non-ex t book" situations. As a result , training shouldprovide key concepts of asbestos hazard control. If theseconcepts are clearly understood by workers and the i rsupervisors, workers can deve l op techniques to address

a s p e c i f i c problem in the f i e l d . B u i l d i n g owners whoneed to provide O&M training to their custodial andmaintenance staff should contact an EPA environmentalassistance center (see A p p e n d i x D) or equal ly qual i f i edtraining organization for more information.
At least three levels of maintenance worker training canbe id en t i f i ed:

L E V E L 1 : A W A R E N E S S T R A I N I N G . F o r custo-d i a n s i n v o l v e d in c l e a n i n g and s i m p l e main-t enance t a s k s where ACM may be a c c i d e n -t a l l y d i s t u r b e d .
For example, f i x i n g a l igh t f i x t u r e in a ceil ing coveredwith s u r f a c i n g ACM. Such training may range from twoto eight hours, and may include such topics as:• Background in f ormat i on on asbestos.• H e a l t h e f f e c t s of asbestos.• Worker protec t ion programs.• Locations of ACM in the b u i l d i n g .• Recognition of ACM damage and deteriorat ion.• The O&M program for that b u i l d i n g .• Proper response to f i b e r release episodes.

T r a i n i n g o f
c u s t o d i a l and
maintenance

workers is
one of the
keys to a

s u c c e s s f u l
program.
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A p r o p e r l y p r o t e c t e d '
and trained workerc o n d u c t s a g l o v e b a g
removal job on a sec-t i on of thermal sys-
t em in su la t i on . U n d e ra p r o p e r o p e r a t i o n s
and maintenance pro-
gram, any worker in-
volved in such activ-
i t i e s would have Leve l
l a n d 2 t ra in ing .

L E V E L 2 : S P E C I A L O & M T R A I N I N G . F o rmaintenance workers involved in generalmaintenance and asbestos material repairtasks.
For example, a repair or removal of a small section ofdamaged TSI, or the ins tal lat ion of electrical conduit inan air plenum containing ACM or ACM debris. Suchtraining generally involves at least 16 hours. This level oftraining usually involves more detailed discussions ofthe topics included in Level 1 training as well as:

L Z V E L 3 : A B A T E M E N T W O R K E R T R A I N I fror \yoriiers who may conduc t asoesabatement.
For example, conducting a removal job, constructingenclosure, or encapsulating a sur face containing ACThis work involves direct, intentional .contact v.ACM. The recognized "abatement worker" traincourses approved by EPA or s tate s , under the E,AHERA model accreditation plan for schools, wh'involve 24 to 32 hours of training, would fulfill this leof training.
If this level of training is provided to in-house staff,may save time and money in the long run to use theindividuals to perform such activities. Thi s leveltraining is much more involved than Levels 1 andalthough it should include some of the same elemer(e.g., health e f f e c t s of asbestos). It will typ i ca l ly inclu<a variety of specialized topics, such as:

Pre-asbestos abatement work activities.Work area preparation.Establishing decontamination units.Personal protect ion, including respirator sele<tion, use, f i t - t e s t i n g , and protective clothingWorker decontamination procedures.S a f e t y considerations in the abatement worarea.A series of practical hands-on exercises.Proper handling and disposal of ACM wastes

T h i s Is an example
of a t a r g e - s c a l easbestos removalp r o j e c t ( n o t e m i s s i n gs c a f f o l d s a f e t y rails).S u c h p r o j e c t s are wel lbeyond the scope of
an O&M program. The
E P A N E S H A P regula-
t ions require tha t as-bestos mater ial s beremoved f r o m build-

. Ings prior to demoli-
tion or renovat ionwhen the asbe s to s•til be d i s t u r b e d .
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• Federal , state, and local asbestos regulations.• Proper asbestos-related work practices.• Descriptions of the proper methods of handlingACM, including waste handling and disposal.• Respirator use, care, and f i t- te s t ing.• Protective clothing donning, use, and handling.• Hands-on exercises for techniques such asglovebag work and HEPA vacuum use andmaintenance.• Appropr ia t e and proper worker decontaminationprocedures.

The Asbestos Program Manager should consider conducting the training program for Levels 1 and 2 if he oshe has s u f f i c i e n t s p e c i f i c asbestos knowledge an<training. If the Asbestos Program Manager does noconduct the training, the bui lding owner should hire aroutside consultant or send workers to an appropriateO&M training course. A trained (pre f erab ly C e r t i f i e d ;industrial hygienist or equally qual i f i ed s a f e ty and healthprofess ional should conduct the training on respiratoruse and f i t - t e s t ing . A health professional should conductthe training on health e f f e c t s .
OSHA or EPA Regional O f f i c e s , as well as state and localagencies and profes s ional associations, may be able tosuggest courses or direct you to l i s t ings of trainingproviders for each of the three levels. A p p e n d i x Dprovides the addresses and/or phone numbers .forOSHA, EPA, and EPA-sponsored training providers.
Where custodial and maintenance services are per-formed by a service company under contract, or-vvheresome instal lat ion or repairs are performed by em-ployees of trade or craft contractors and subcontrac-tors, those workers may need to have training at level 1,2, or 3 as appropr ia t e for their work. The AsbestosProgram Manager or bu i ld ing owner should ver i fy- that-these employees receive a p p r o p r i a t e training beforethey begin any work.



In summary, good training is crucial to the success of anO&M procrom. S t r o n g s u p p o r t for O&M training by•he b u i l d i n g owner should convince custodial and
maintenance workers that f o l l o w i n g the a p p r o p r i a t ework procedures is critical to p r o t e c t i n g their ownhealth as well as the heal th of other b u i l d i n g occupants.

P r o p e r l y trained custodial and maintenance workers are critical to a successful O&M program. Thef o l l o w i n g items are highlighted training requirements: -

OSHA and EPA require worker training pro-gram for all employees exposed to f iber levelsat or above the action level (0.1 f / c c , 8-hr. TWA)a n d / o r the excursion limit (1.0 f / c c , 30-minuteT\YA — see C h a p t e r 6).
Some s tate s and munic ipal i t i e s may haves p e c i f i c worker training requirements.
At least three levels of maintenance workertraining can be i d e n t i f i e d :
Level 1 A w a r e n e s s t r a i n i n g for workersinvolved in ac t iv i t i e s where ACM may bea c c i d e n t a l l y disturbed. May range from 2-8hours.

Level 2 S p e c i a l O&M t r a i n i n g for mainte-nance workers involved in general maintenanceand incidental ACM repair tasks. At least 16hours.
Level 3 A b a t e m e n t worker t r a i n i n g forworkers who may conduct asbestos abatement.This work involves direct, intentional contactwith A C M . "Abatement worker" trainingcourses that involve 24 to 32 hours of trainingfulfill this level of training.

S t r o n ? s u p p o r t
by th e b u i l d i n g

owner can
convince workers

t h a t f o l l o w i n g
a p p r o p r i a t e

p r o c e d u r e s i s
c r i t i c a l t o

p r o t e c t i n g t h e i r
own h e a l t h as

w e l l a s t h e h e a l t h
o f o t h e r b u i l d i n g

o c c u p a n t s . '
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What Regulat ions A f f e c tAsbestos ManagementPrograms in B u i l d i n g s ,E s p e c i a l l y O&M Programs?
F e d e r a l , S t a t e , a n d Local R e g u l a t i o n s A f f e c t i n gO&M Programs -

B u i l d i n g owners are governed by a variety of f e d e r a l , state", and local regulations which influence theway they must deal with ACM in their faci l i t ie s . Some of these regulations, part icularly at the stateand local level, may change frequently. Building owners should contact their state and localgovernment agencies, in addition to organizations such as the National Conference of Sta t eLegislatures (NCSL), the National Inst i tu t e of Building Sciences (NIBS), -or EPA environmentalassistance centers, for updated information on these requirements. (Append ix D lists phone numbersfor these organizations.)

B u i l d i n g owners
are governed by a
variety o f f e d e r a l ,

s tate, and local
r e g u l a t i o n s which
i n f l u e n c e the way

they must deal
with ACM in

their f a c i l i t i e s .

OSHA R e g u l a t i o n s Th<f f* severf. 'm ' .
rf +h .fo portant Occupational

!?A Worker S^ and *f* *d-P r o t e c t i o n Rule mj"is^"tlon ( ? S H A )
and EPA r e g u l a t i o n sthat are designed to protect workers. They are summa-rized here, as guidance. OSHA has sp e c i f i c require-ments concerning worker protection and proceduresused to control ACM. These include the OSHAconstruction industry standard for asbestos (29 CFR1926.58), which appl i e s to O&M work, and the generalindustry asbestos standard (29 CFR 1910.1001). State-delegated OSHA plans, as well as local jurisdictions,may impose additional requirements.

For most operations and maintenance activities inbui lding areas where only non-friable ACM is present orwhere f r i a b l e ACM is in good condition, appDcableOSHA permis s ib le exposure l imit s are not likely to beexceeded. However, it is pos s ible that some O&Mactivities will disturb ACM to such an extent that theOSHA limit s are exceeded, unless good work practicesare f o l l o w e d .

The OSHA standards generally cover private sectorworkers, and public sector employees in states whichhave an OSHA state plan. Public sector employees, suchas city or county government employees, or certainschool employees, who are not already subject to a stateOSHA plan are covered by the ERA "Worker ProtectionRule" (Federal Register: February 25, 1987; 40 CFR763 Subpart G. Asbestos Abatement Project s; WorkerProtection, Final Rule). Note: As this document goes topress, OSHA is considering a substantial number ofclianges to its regulations.
The OSHA standards and the EPA Worker ProtectionRule require employers to address a number of itemswhich are triggered by exposure of employees toasbestos fibers. Exposure is discussed in terms of f i b e r sper cubic centimeter (cc) of air. A cc is a volumeapproximate ly equivalent to that of a sugar cube.
Two main provisions of the regulat ions fall into thegeneral category of "Permissible Exposure Limit s(PELs)" to airborne asbestos fibers. T h e y are:
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•1 8 - H o u r T i m e - w e i g h t e d average l i m i tA ( T W A ) — 0 . 2 f i b e r p e r cubic centimeter ( f / c c )of air based on an 8-hour time-weightedaverage (TWA) sampling period. This is themaximum level of airborne asbestos, onaverage, that any employee may be exposed toover an 8-hour period (normal work shift).
O Excurs ion l i m i t (EL) —1.0 f/cc as averagedover a sampling period of 30 minutes.

These levels trigger mandatory requirements, whichinclude the use of respirators and protective clothing,the establishment of "regulated areas," the posting ofdanger signs as well as the use of engineering controlsand s p e c i f i c work practices.
OSHA regulations also es tabli sh an "Action Level": 0.1f/cc for an 8-hour TWA. Employee training is requiredonce the action level of 0.1 f/cc and/or the "ExcursionLimit" is reached. This training must include topicss p e c i f i e d by the OSHA rules. If an employee is exposedat or above the action level for a period of 30 days ormore in a calendar year, medical surveillance is requiredaccording to the OSHA construction industry asbestosstandard.
OSHA also requires medical examinations under its"General Indus try Standard" for any employee exposedto f i b e r levels in the air at or above the OSHA "actionlevel" (0.1 f/cc) and/or the "excursion limit" (1.0 f / c c ) . Inboth cases — the action level and excursion l i m i t — t h eOSHA medical examination requirement appl i e s if theexposure occurs for at least one day per year.
The OSHA "Construction Industry Standard" (29 CFR1926.58) for asbestos, is general ly a p p l i c a b l e for theworkers who carry out the kinds of work discussed inthis O&M guidance document. The OSHA construc-tion industry asbestos standard a p p l i e s to demol i t i onand asbestos removal or encapsulation pro j e c t s , as wellas to repair, maintenance, alteration, or renovation ifACM is involved. ACM s p i l l s or emergency clean-upactions are also covered by this regulation.
According to those regulations, par t i c ipa t i on in amedical surveillance program is required for anyemployee who is required to wear a negative pressure,air-purifying respirator. Preplacement, annual, andtermination physical exams are also required for theseemployees. However, a termination exam is onlynecessary under the construction industry standard(miich appl i e s to custodial and maintenance employees)if a physician recommends it. Whil e not mandatory EPAand NIOSH recommend physical examinations, includ-ing cardiac and pulmonary tests, lor any employeerequired to wear a respirator by the building owner.These tests determine whether workers will be u n d u l ystressed or uncomfortable when using a respirator.
\dd i t i ona l requirements of the OSHA asbestos s tand-ards, such as the use of air f i l t r a t i o n systems and hygienef a c i l i t i e s , involve procedures which are most a p p l i c a b l eto large-scale asbestos abatement pro j e c t s . However.

these rules also include a number of recommendationsfor procedures which might be a p p r o p r i a t e for a varietyof O&M programs for bui ldings .

S m a l l - s c a l e ,S h o r t - d u r a t i o nP r o j e c t s
"Appendix G" which is spe-cif ied as a non-mandatorysection to the OSHA regula-tion 29 CFR 1926.58, maybecome mandatory under certain circumstances where"small-scale, short-duration" asbestos pro j e c t s areconducted. These pro j e c t s are not precisely d e f i n e d interms of either size or duration, although their natureand scope are illustrated by examples presented in thetext of the regulation. Properly trained maintenanceworkers may conduct these projects. Examples mayinclude removing small sections of p i p e insulation orcovering for p ipe repair, replacing vah'es , installingelectrical conduits, or patching or removing smallsections of drywall. OSHA issued a c lar i f i ca t i on of .thed e f i n i t i o n o f a "small-scale, short-duration" (SS/SD)p r o j e c t in a S e p t e m b e r 1987 asbestos directive. Thedirective focuses on intent, stating that in SS/SDp r o j e c t s , the removal of ACM is not the primary goal ofthe job. If the purpose of a small-scale, short-durationp r o j e c t is maintenance, repair, or renovation of theequipment or surface behind the A C M — n o t abatementof A C M — t h e n the appendix provisions may apply. If theintent of the work is abatement of the ACM, then thefu l l- s ca l e abatement control requirements a p p l y .

In any event, this a p p e n d i x section of the OSHAconstruction standard outlines requirements for the useof certain engineering and work practice controls suchas glovebags, mini-enclosures, and special vacuumingtechniques. Similar i n f o r m a t i o n on these proceduresmay be found in the EPA's AHERA regulations forschools. (See f inal AHERA rule, A p p e n d i x B, f or SS/SDp r o j e c t s . )
U . S . E P A N a t i o n a l E P A ' s rules concern-Emission S t a n d a r d s 'mS the app l i ca t i on ,for H a z a r d o u s Air removal, and d i spo sa l
P o l l u t a n t s (NESHAP) o f ACM- a s wel1

(40 CFR 61 S u b p a r t M) a s m a n u f a c t u r i n g ,spraying and f a b r i -cating of ACM, were issued under the asbestosN E S H A P . T h e asbestos N E S H A P regulation governsasbestos demolit ion and renovation projec t s in allfac i l i t i e s . The NESHAP rule usual ly requires owners oroperators to have all f r iab l e ACM removed before abu i ld ing is demol i shed, and may require its removalbefore a renovation. For renovation pro j e c t s wherefr iable ACM will be disturbed, the NESHAP rule mayrequire appropr ia t e work practices or procedures forthe control of emissions. It is prudent to note that anyACM which may become f r i a b l e poses a p o t e n t i a lhazard that should be addressed. The b u i l d i n g ownershould consider that in many instances, the removal off r i a b l e ACM pr ior to d e m o l i t i o n could be less expensivethan removals while the b u i l d i n g is s t i l l occupied andbeing used. Some revisions to the current NESH.1P
ride arc anticipated by the end of1990.

I n g e n e r a l ,
a p p l i c a b l e O S H A

p e r m i s s i b l e
e x p o s u r e l i m i t s
are not l i k e l y to
be exceeded for

most O&M
a c t i v i t i e s in

b u i l d i n g areas
where o n l y non-

f r i a b l e A C M i s
pre s ent or where
f r i a b l e ACM i s in
good c o n d i t i o n .
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D e p e n d i n g on
p r o j e c t size, EPA
or the s tate must
be n o t i f i e d b e f o r e

a b u i l d i n g i s
d e m o l i s h e d or

r e n o v a t e d .

N o t i f i c a t i o n
EPA or the s ta t e (if the s tate has been d e l e g a t e dauthori ty under NESHAP) must be n o t i f i e d be fore abuilding is demolished or renovated. The f o l l o w i n ginformat ion is required on the NESHAP notice:

1 Name and address of the bui ld ing owner ormanager;
*y Description and location of the building;
O Estimate of the approximate amount of f r iab l eACM present in the f a c i l i ty;
£L Schedu l ed starting and comple t ion dates ofACM removal;
2 Nature of planned demoli t ion or renovationand method(s) to be used;
S Procedures to be used to c omply with therequirements of the regulation; and
"7 Name, address, and location of the disposalsite where the f r i a b l e asbestos waste materialwill be depo s i t ed .

The not i f i cat ion requirements do not a p p l y if a buildingowner plans renovation p r o j e c t s which will disturb lessthan the NESHAP limits of 160 square f e e t of f r i a b l eACM on f a c i l i t y components or 260 linear f e e t of f r i a b l eACM on pipes (quantities involved over a one-yearperiod). For renovation operations in which the amountof ACM equals or exceeds the NESHAP limi t s , no t i f i ca-tion is required as soon as possible.

Emis s i on s C o n t r o land W a s t e D i s p o s a l
The NESHAP asbestos rule prohibits visible emissionsto the outside air by requiring emission control pro-cedures and appropr ia t e work practices during collec-tion, packaging, transportation or disposal of fr iableACM waste. All ACM must be kept wet unti l sealed in aleak-tight container that includes the a p p r o p r i a t e label.The f o l l ow ing table provides a s i m p l i f i e d reference forbu i ld ing owners regarding the key existing NESHAPrequirements.

Resource Conservat ionand Recovery ActRegula t i on s ( R C R A ) ;and C o m p r e h e n s i v eEnvironmental Response,Compensa t ion, andL i a b i l i t y A c t R e g u l a t i o n s( C E R C L A , o r " S u p e r f u n d " )

U n d e r e x -p a n d e d a u -t h o r i t y o fRCRA. a fews t a t e s havec l a s s i f i e dasbestos-con-taining waste

waste agency should be contacted b e f o r e d i s p o s i n g <asbestos for approved d i s p o s a l methods and "rec o rdke ep ing requirements, and for a li s t of approvedi sposal sites.
F r i a b l e asbestos is also included as a hazardous sutstance under EPA's CERCLA regulat ions . The owner omanager of a f a c i l i t y (e.g., bu i ld ing , i n s t a l l a t i o n , vessellandfill) may have some report ing requirements. Checlwith your EPA Regional O f f i c e for fur ther information(See A p p e n d i x D for t e l ephone numbers.)

T h e A s b e s t o sH a z a r d EmergencyR e s p o n s e A c tR e g u l a t i o n s ( A H E R A )

I n Oc tob er 1 9 8 7EPA issued f inal reg-ulat ions to carry ouithe Asbestos HazarcE m e r g e n c y Re-sponse Act of 1986 (AHERA). The AHERA regulator}requirements deal only with public and private elementary and secondary school buildings. The regulation;require schools to conduct inspec t ions , d e v e l o p com-prehensive asbestos management p lan s , and selectasbestos response actions to deal with asbestos hazards.The AHERA rules do not require schools to removeA C M .
A key element of the AHERA regulat ions requiresschools to develop an O&M program if f r i a b l e ACM ispresent. The AHERA O&M requirements also covernon-fr iab l e ACM which is about to become f r i a b l e . Forexample, d r i l l i n g through an ACM wall will likely resultin f r iab l e ACM. Under the AHERA O&M provisions,schools must carry out s p e c i f i c O&M procedures whichprovide for the c lean-up of any ACM releases and h e l pensure the general s a f e t y of school maintenance andcustodial workers, as well as all other school buildingoccupants. The AHERA regula t ions O&M require-ments mandate that schools employ s p e c i f i c workpractices including wet wiping, HEPA vacuuming,proper waste disposal procedures, and spe c i f i c trainingfor cus todial and maintenance employees who work inbui ld ings with ACM.

U.S. EPAA s b e s t o s Banand P h a s e o u t R u l e
Bans on some uses anda p p l i c a t i o n s of asbestosunder the Clean Air Actwere b r i e f l y describedin Chap t e r 1. In July 1989, under the T o x i c Subs tance sControl Act (TSCA), EPA-promulgated an Asbeai i to Bail -and Phaseout Rule. The complete rule was published inthe Federal Register on July 12.19S&

Beginning in 1990 and taking e f f e c t in three stages, therule prohibits theimport;Uion,-rr.anufcc4crerC~d-pFee—cssing of 94 percent of all remaining asbestos produc t sin the U n i t e d S t a t e s over n period of seven years.
as a hazardouswaste, and require s tr ingent h a n d l i n g , m a n i f e s t i n g , anddi spo sa l procedures. In those cases, the s tate hazardous
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' ' E x i s t i n g " l ^ E ^ A ' p j R « e i ' q u i r e ' m ^ r 7 t s ? S ^;•-. .,..;,- .-••..*i,̂ Y^̂ ^̂ ^̂

A M O U N T *
(in 1 >T.)

N O T I F I C A T I O N

H O W F A R I N A D V A N C E *

E M I S S I O N C O N T R O L S( W o r k P r a c t i c e s )

D I S P O S A L
S T A N D A R D

D e m o l i t i o n

5=260 ln . f t . <260 ln . f t .or 5i 160 sq. ft. or <160 sq. f t .

YES

10 DAYS

. YES

YES

YES

20 DAYS

NOTREQUIRED

NOTREQUIRED

R e n o v a t i o n

5*260 In ft.or ^ 160 sq. ft

YES

AS SOONAS POSSIBLE

YES

YES

<260 In. f t .<160 sq. ft.

NOTREQUIRED

NOT REQUIRED

NOTR E Q U I R E D

NOTREQUIRED
•Miv be chincrd on p r o m u l g a t i o n of Revised NESHAP Rule in 1990

A variety of f e d e r a l , state, and local regulations govern the way building owners must deal with ACMin their f a c i l i t i e s . S t a t e and local regulations may be more stringent than f ederal s tandards and o f t e nchange rapidly. Building owners should per iod i ca l ly check with the appropr ia t e Federa l , S t a t e , andlocal authorities to determine whether any new asbestos regulations have been developed or whethercurrent regulations have been amended. S p e c i f i c f ederal regulat ions that may a f f e c t asbestos-relatedtasks and/or workers are highlighted here:
O OSHA Construct ion Indu s t ry Standard forAsbestos (29 CFR 1926.58).
O OSHA General I n d u s t r y Standard for Asbe s t o s(29 CFR 1910.1001).
O O S H A Respira tory Prote c t i on S t a n d a r d(29 CFR 1910.134X
O EPA Worker Protection Rule (40 CFR 763S u b p a r t G). •

O ERA National Emission S t a n d a r d s for Haz-ardous Air P o l l u t a n t s (NESHAP) (40 CFR 61S u b p a r t M).
O EPA Asbe s to s Hazard Emergency ResponseAct (AHERA) Regulations (40 CFR 763 Sub-part E).
O EPA Asbestos BanacdPhascout Rule (40 CFR763 Subpar t I).



A p p e n d i x A .
G l o s s a r y o f T e r m s
A C M
Asbes to s Program Manager

A i r Plenum

Asbe s t o s Abatement

D e l a m i n a t i o n
EPA
F r i a b l e Asbe s t o s

G l o v e b a g

H E P A F i l t e r

I n d u s t r i a l H y g i e n i s t

M e d i c a l S u r v e i l l a n c e

M i s c e l l a n e o u s A C M

N E S H A P

N I O S H

Personal A i r S a m p l e s

Prevalent Level S a m p l e s
S u r f a c i n g A C M

T S 1

T W A

Asbestos-Containing Material. Any material containing more than one percent asbe:
A bui ld ing owner or des ignated representative who supervises all a s p e c t s of the facasbestos management and control program.
Any space used to convey air in a bu i ld ing or structure. The space above a su spended ceiis o f t e n used as an air plenum.
Procedures to control f iber release from asbestos-containing materials in a building oremove it entirely. These may involve removal, encapsulat ion, repair, enclosiencasement, and operations and maintenance programs.
Separat ion of one layer from another.
U.S. Environmental Protection Agency
Any materials that contain greater than one percent asbestos, and which can be crumblipulverized, or reduced to powder by hand pressure. This may also include previously ncf r iab l e material which becomes broken or damaged by mechanical force.
A polye thylene or polyvinyl chloride bag-like enclosure a f f i x e d around an asbesttcontaining source (most o f t en. TSI) so that the material may be removed while minimizirelease of airborne f i b er s to the surrounding atmosphere.
H i g h - E f f i c i e n c y Paniculate Air Filter. Such f i l t e r s are rated to trap at least 99.97% of;par t i c l e s 0.3 microns in diameter or larger.
A profes s ional qual i f i ed by education, training, and experience to ant ic ipate , recogfuzevaluate and develop controls for occupational health hazards.
A periodic comprehensive review of a workers hea l th status. The required e l ement s of aaccep tab l e medical survei l lance program are li s ted in the Occupational Safety and HealtAdmini s tra t ion s tandards for asbestos.
I n t e r i o r asbestos-containing b u i l d i n g material on structural components, structunmembers or f i x ture s , such as f l o o r and ceiling t i le s; does not include surfacing material cthermal system insulation.
National Emission Standard for Hazardous Air P o l l u t a n t s — E R A Rules under the Qean AtAct.
The National I n s t i t u t e for Occupational Safety and H e a l t h , which was es tabli shed by th<Occupational S a f e t y and H e a l t h Act of 1970. Primary f u n c t i o n s of NIOSH are to conducresearch, issue technical in format ion , and test and c e r t i f y respirators.
An air sample taken with a sampling p u m p direc t ly attached to the worker with th(col lec t ing f i l t e r and cassette placed in the workers breathing zone. These samples anrequired by the OSHA asbestos stand* ds and the EPA Worker Protection Rule.
Air samples taken under normal conditions (also known as ambient background samples).
Asbestos-containing material that is spraycd-on, trowded-on or othcrxvise a p p l i e d tosurfaces, such as acoustical plaster on ceil ings and f i r e p r o o f i n g mater ia l s on structuralmembers, or other materials on surfaces for acoustical, f i r e p r o o f i n g , or other purposes.

•
Thermal system insulation — asbestos-contnining mnterial a p p l i e d to pipes^-fit tings,boilers, breeching, tanks, ducts or other interior structural components to prevent heatloss or gain or water condensation.
Time-weighted Average. In air sampling, th i s re fers to the nx-crage air oonocntntrimrofcontaminant s during a p a r t i c u l a r ' s a m p l i n g period.

30



f A p p e n d i x B.
S a m p l e S s c o r d k e e p i n g F o r m s
F o r m 1. A sampl e f o r m for recording information during ACM reassessment.
R e i n s p e c t i o n o f A s b e s t o s - C o n t a i n i n g M a t e r i a l s

Locat ion of asbestos-containing material (address, bu i ld ing , room, or general description):

T y p e o f a s b e s t o s - c o n t a i n i n g m a t e r i a l ( s ) :1. S p r a y e d - or troweled-on ceilings or walls2. S p r a y e d - or troweled-on structural members3. I n s u l a t i o n on p i p e s , tanks, or boiler4. Other (describe):

A b a t e m e n t S t a t u s :
1. The material has been encapsulated ___, enclosed ___, neither ___, removed.
A s s e s s m e n t :
1. Evidence of physical damage: _____________________________

2. Evidence of water damage:.

3. Evidence of d e f a m i n a t i o n or other damage:

i
4. Degree of acces s ibi l i ty of the material:.

5. Degree of a c t i v i t y near the material:.

6. Location in an air p l e n u m , air s h a f t , or airstream:

7. Other observations ( i n c l u d i n g the condition af the enapsulant or enclosure, if any):.

•Recommended Act ion: .

S ' S n e d : — — — — — — — — — — — — — • — — — — — _ _ _ _ _ _ _ _ Date:.( ( . - v a l u a t o r )



F o r m 2. A sairr- ie a p p l i c a t i o n f o r m for maLnter.ar.ee work approval.
J o b Request F o r m f o r M a i n t e n a n c e Work
N a m e : _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ — — — — — — — — — — — Date:.
T e l e p h o n e No.__________________________________ Job Request No.
Requested starting date:_________________ A n t i c i p a t e d f in i sh d a t e : — — — — —
Address , building, and room numbers) (or description of area) where work is to be p er f ormed:

Description of work:

Description of any asbestos-containing material that might be a f f e c t e d , if known (inc lude location and type):

Name and t e l ephone number of requestor

Name and telephone number of supervisor:

Submit this app l i ca t i on to:

(The Asbes to s Program Manager)
NOTE: An applicat ion must be submitted for all maintenance work whether or not asbestos-containing material might bea f f e c t e d . An authorization must then be received before any work can proceed.
___ Granted (Job Request No______________)___ With conditions?___ Denied
' C o n d i t i o n s : .
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&:•
F o r m 3. A sample maintenance work authorization form.

' M a i n t e n a n c e W o r k A u t h o r i z a t i o n F o r m No..
A U T H O R I Z A T I O N
Authorizat ion is given to proceed with the f o l l o w i n g maintenance work:

P R E S E N C E O F A S B E S T O S - C O N T A I N I N G M A T E R I A L S
___ Asbestos-containing materials are not present in the vicinity of the maintenance work.
___ ACM is present, but its disturbance is not a n t i c i p a t e d ; however, if condi t ions change, the Asbe s t o s Program Managerwill re-«valuate the work request prior to proceeding. •
___ ACM is present, and may be disturbed.
W o r k P r a c t i c e s i f A s b e s t o s - C o n t a i n i n g M a t e r i a l s A r e Present
The f o l l o w i n g work prac t i c e s shall be employed to avoid or minimize d i s t u r b i n g asbestos:*

Personal P r o t e c t i o n i f A s b e s t o s - C o n t a i n i n g M a t e r i a l s A r e Present**
The f o l l ow ing equipment/clothes shall be used/worn during the work to protect workers:

(manuals on personal protection can be referenced)
£pccis!-Pradices and/or Equipment Required:

Signed:______________________ Date:.(Asbes to s Program Manager)
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F o r m ~ . . ' • s ampl e work eva lua t i on f o r m
Evalua t i on c f Work A f f e c t i n g A s b e s t o s - C o n t a i n i n g M a t e r i a l s
This evaluation covers the f o l l o w i n g maintenance work;
Location of workd (address, building, room numberf s), or general description):

Date{s)of work:.
Description of work-
Work approval f o r m number.
Evaluation of work practices employed to minimize disturbance of asbestos:

Evaluation of work practices employed to contain released f i b er s and to clean up the work area:

Evaluation of equipment and procedures used to protect workers:

Personal air monitoring results: (in-house worker or contract?)
Worker name___________________________Results:.
Worker name_________________________Results:.
H a n d l i n g or storage of ACM waste: ____________________
Signed:___________________________Dale:.(Abbi-i lo s Program Manager)



A p p e n d i x C ,
i l l u s t r a t i v e O r g a n i z a t i o n C h a r t s

Asbestos ProgramManager(Respiratory Prot,Prog. Administrator)

USEPA Reg. Asb.Coordinator,S t a t e & LocalGov. Advisor,OSHA

F i g u r e L A sample organization for a building owner witha large in-house management s t a f f . Shaded boxes indicateou t s ide assistance.

Owners a n d M a n a g e r s W h o E m p l o y a n E x t e n s i v e I n - h o u s e M a n a g e m e n t S t a f f
I N - H O U S E S T A F F ( F I G U R E 1 )
A s b e s t o s Program M a n a g e r : Has authori ty and overallr e s p o n s i b i l i t y for the asbestos control program. May deve l opthe O&M program. Coordinates all ac t ivi t i e s . May alsoadminister the respiratory protection program.
Physical P l a n t Manager: (may also be the AsbestosProgram Manager) Partic ipate s in establishing work practicesfor cleaning and maintenance activities, and in trainingcustodial and maintenance staff to use them. Assis t s inimpl emen t ing the O&M program and in conducting periodicreinspections of the ACM. Ensures that outs ide contractorsf o l l o w O&M procedures.
C o m m u n i c a t i o n s Person: (Public Affa ir s O f f i c e r , Nurse.Physician, Indus tr ia l H y g i e n i s t ) Assists in preparation anddi s tr ibut ion of information about ACM in the building. Personshould be a good speaker and communicator.
Recordkeeping Person: (Executive Assistant Secretary)Responsible for maintaining records.

O U T S I D E A S S I S T A N C E
E P A Regional A s b e s t o s C o o r d i n a t o r , N E S H A P Coor-d i n a t o r and S t a t e / L o c a l Government A d v i s o r s : Pro-vide general guidance and answer s p e c i f i c questions.

OSHA R e g i o n a l O f f i c e : May be h e l p f u l in answeringquestions about ex i s t ing r egu la t i on s , and providing guidancefor worker protection.
A s b e s t o s C o n s u l t a n t ( s ) * : ( I n d u s t r i a l Hygieni s t s . H e a l t hProfe s s ional s , Archi tec t s , Engineers, and others) May assist invarious aspects of the asbestos O&M program, inc lud ing itsdevelopment and implementat ion. May also conduct materialinspections and provide work practice recommendations.
Lawyer: Provides advice on legal requirements (such as lawsand s t a t u t e s ) and l i a b i l i t y aspects of the program.
A s b e s t o s C o n t r a c t o r ' : M a y prov ide services f o r A C Mabatement and for building decontamination f o l l o w i n g a f i b errelease episode.

•It is important far owners and Asbestos ProKram Manager's toconsider p o t e n t i a l " c o n f l i c t of interest" issues p e r t a i n i n g to tho;>epersons or f i r m s used to s ampl e , i n s p e c t , assess, analyze, recom-mend response ac t ions , de s ign response ac t i ons , and conductasbestos response actions.
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.: Building Owner: • j-••- __ • • • - •'*

Asbestos ProgramManager

USEPA Reg. Asb.Coordinator,Stat e & LocalGovernmentAdvisor,. OSHA

MaintenanceServices(elect, phone,plumbing, etc.) Contractors

F i g u r e 2. A sample organization for owners of buildingswhere services are provided by contract. Shaded boxesindicate outside assistance.

Owners and Manager s Who Contrac t For S e r v i c e s
I N - H O U S E S T A F F ( F I G U R E 2 )
A s b e s t o s Program Manager: Has overall responsibilityfor the asbestos control program. May deve lop and implementthe O&M program. Establishes training and experience re-quirements for contractors workers. Supervises and enforceswork practices with assistance of work crew supervisors.Conducts periodic reinspections and responsible for rec-ordkeeping. Thi s person should be proper ly trained in O&Mprogram development and implementation (see Chapter 5).

O U T S I D E A S S I S T A N C E
EPA Regional Asbestos Coordinator and S t a t e / L o c a lGovernment Advis«s: Provide general guidance andanswer spec i f i c questions.
OSHA Regional O f f i c e : May be h e l p f u l in answeringquestions about existing regulations and providing guidancefor worker protection.

A s b e s t o s C o n s u l t a n t ( s ) * : (Industrial Hygienis t s . Heal thProfessionals. Architect s . Engineers, and others) May assistAsbestos Program Manager in various aspects of the asbestosO&M program, including development and implementation.May also conduct the inspection and provide work practicesrecommendations.
Lawyer: Provides advice on legal requirements (laws andstatute s) and l i a b i l i t y aspects of the program.
Asbes to s Contractor*: May provide services for ACMabatement and building decontamination f o l l ow ing a f iberrelease episode.
*J: is important for owners and Asbestos Program Manager's toconsider potent ial "confl ic t of interest" issues prn.iining to thosepersons or f i r m s used to sampl e , in spe c t , assess, analyze, recom-

mend response actions, design response actions, and conductasbestos response net ions.
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A P P E N D I X D .
A d d i t i o n a l A s s i s t a n c e a n d T r a i n i n g
E P A R E G I O N A L C O N T A C T S
A d d i t i o n a l assistance can be obtained from your U.S.EPA Regional Asbestos Coordinators, NESHAP Re-gional Coordinators, and OSHA Regional O f f i c e s . Theirt e l ephone numbers are listed below:
EPA Region I: (CT t ME,MA,NH,RI,VD

Asbestos Coordinator (617) 565-3835NESHAP Coordinator (617) 565-3265
E P A Region I I : ( N J . N Y . P R . V D

Asbestos Coordinator (201) 321-6671NESHAP Coordinator (212) 264-6770
EPA Region 111: (DE,DC,MD,PA,VA,WV)

Asbe s t o s Coordinator (215) 597-3160NESHAP Coordinator (215) 597-6550
E P A Region I V : ( A L , F L , G A , K Y , M S , N C , S C , T N )

A s b e s t o s Coordinator (404) 347-5014NESHAP Coordinator (404) 347-2904
EPA Region V: (IL,IN,MI,MN,OH,WI)

Asbe s t o s Coordinator (312) 886-6003NESHAP Coordinator (312) 353-2088
E P A Region V I : ( A R , L A , N M , O K ( T X )

Asbes to s Coordinator (214) 655-7244NESHAP Coordinator (214) 655-7229
E P A Region V I I : ( I A , K S , M O , N E )

Asbes to s Coordinator (913) 551-7020NESHAP Coordinator (913) 551-7020
E P A Region V I I I : ( C O , M T , N D , S D , U T , W Y )

Asbestos Coordinator (303) 293-1442NESHAP Coordinator (303) 294-7685
E P A Region I X : ( A Z . C A . H I . N V A S . G U )

Asbes to s Coordinator (415) 556-5406NESHAP Coordinator (415) 556-5526
EPA Region X: (AK.ID.OR.WA)

Asbestos Coordinator (206) 442-4762NESHAP Coordinator (206) 442-1757

O S H A R E G I O N A L O F F I C E S
Region I - Boston. MA: (617) 223-6710Region II-New Vbrk, NY: (212) 944-3432Region I I I - P h i l a d e l p h i a , H A : ( 2 1 5 ) 596-1201Region I V - A t l a n t a , GA: (404) 347-3573Region V - C h i c a g o , I L : ( 3 1 2 ) 353-2220Region VI - Dallas. TX: (214) 767 4731

Region V I I - K a n s a s Ci ty . M O : ( 8 1 6 ) 374-5861Region VIII-Denver. CO: (303) 844-3061Region IX — San Francisco, CA: (415) 995-5672R e g i o n X - S e a t t l e , WA: (206) 442-5930

T o x i c Sub s tanc e s C o n t r o l A c t ( T S C A )A s s i s t a n c e H o t l i n e
Copies of the EPA Guidance Documents, Technical Bul l e t in s ,and other publications cited here can be obtained by call ing theTSCA Assistance H o t l i n e , in Washington, D.C, at: (202)554-1404.

A p p r o v e d T r a i n i n g Cent er s
Certain training centers and satell i te centers were init iallyfunded by EPA to deve lop asbestos training courses. They, andother training providers approved by EPA or s tates , offercourses for profe s s ional s such as asbestos inspectors andmanagement planners involved with ACM detec t ion andcontrol, for asbestos abatement p r o j e c t de s igners , p r o j e c tsupervisors and abatement workers, and others. In general,qual i f i ed p r o f e s s i o n a l s trained as inspectors and asbestosmanagement planners would be good choices to de s ign anO&M plan. Original training centers are located at thef o l l o w i n g sites:

T u f t s Univers i tyCurtis HallAsbe s t o s I n f o r m a t i o n Center474 Boston AvenueM e d f o r d . MA 02155
(617) 381-3531
Univers i ty of Illinois at ChicagoMidwes t Asbe s to s I n f o r m a t i o n CenterBox 6998Chicago, IL 60680(312) 996-6904

Georgia I n s t i t u t e o f Techno logyG T R I / E D L / E S T D2 9 O ' K e e f e Bui ld ingA t l a n t a , GA 30332(404) 894-3806
University of KansasAsbestos Training Center6600 C o l l e g e Blvd. Sui t e 315Overland Park, KS 66211(913) 491-0181
Paci f i c AsbestosI n f o r m a t i o n CenterUniversity CA/Exten s i on2223 Kulton St.Berkeley, CA 94720
(415) 643-7143

A d d i t i o n a l training providers are listed in the Federal Registeron a regular basis. Call (202) 554-1404 for information. Ina d d i t i o n , in format ion on how to receive a copy of an O&MCourse produced by an ERA contractor may be obtained at thesame number.
O T H E R O R G A N I Z A T I O N S
National Conference o f S t a t e Legis latures (NCSL)Denver, CO -(303) 623-7800National I n s t i t u t e o f Building Sciences (NIBS),W a s h i n g t o n . D.C -(202) 289-7800American Board of I n d u s t r i a l H y g i e n e (ABIH),Lansing. M l - ( 5 1 7 ) 321-2638N a t i o n a l I n s t i t u t e f o r Standard s n n d Techno logy ( N I S T ) .Gni ther s burR, M D — ( c o n t a c t f o r l a b a c c r e d i t a t i o n ) —

(301) 975-4016



A P P E N D I X E :
R e s p i r a t o r y P r o t e c t i o nR e c o m m e n d a t i o n s

EPA recommends that the f o l l o w i n g guidelines be f o l l o w e d forrespiratory protection during various custodial and mainte-nance tasks. These guidelines are issued to cover tasks that donot always create routine f iber levels high enough to triggerOSHA respiratory protection requirements. There for e , build-ing owners should note they go beyond OSHA requirements.

O Routine maintenance where contact withACM is u n l i k e l y . No respiratory protection re-quired. (Air-puri fying respirator with h igh-e f f i c i encyf i l t e r s should be available if needed; h a l f - f a c e or fullfacepiece).
Q Routine maintenance where there is reason-ab l e l i k e l i h o o d o f ACM di s turbance . Air-pur i fy-ing respirator with high-eff ic iency f i l t e r s ( h a l f - f a c e orfu l l facepiece).
Q M a i n t e n a n c e or r e p a i r i n v o l v i n g I n t e n t i o n a ls m a l l - s c a l e d i s t u r b a n c e of ACM. Powered air-p u r i f y i n g respirator with high-ef f i c i ency f i l t e r s , or air-p u r i f y i n g respirator with h i g h - e f f i c i e n c y f i l t e r s (hal f-fa c e or full facepiece). If glove bags are used to containthe ACM during disturbance, either h a l f - f a c e or fullfacepiece air-purifying respirators with h i g h - e f f i -ciency f i l t e r s may be used.
G A n y O & M a c t i v i t y r equ ir ing sawing, c u t t i n g ,d r i l l i n g , abrading, gr ind ing , or s a n d i n g ACM.(NOTE: s p e c i a l l y equipped tools with local exhaustventi lation should be used for these activities. See 29CFR 1910.) Powered air-puri fying respirator withh i g h - e f f i c i e n c y f i l t e r s , or ful l f a c e p i e c e , a ir-puri fyingrespirator equipped with high-e f f i c i ency f i l t e r s shouldbe used.
O C l e a n u p a f t e r a minor a sbe s to s f i b e r release.A i r - p u r i f y i n g respirator with h igh-e f f i c i ency f i l t e r s( h a l f - f a c e or full facepiece).
Q C l e a n u p a f t e r a m a j o r a sb e s t o s f i b e r release.Air-suppl i ed respirators, either the "Type C" airlinerespirator equipped with a backup h igh- e f f i c i en cyf i l t e r or SCBA (Self-Contained Breathing Apparatus).

An industrial hygienist or environmental/occupational healtp r o f e s s i o n a l should assist workers with re sp irator selectioand f i t t i n g , and train them in re spirator use. F i t - t e s t i n g (whicmeans determining whether a particular brand and size crespirator p r o p e r l y fits an individual worker) is essential, sinerespirators which leak at the fa c e seal provide s ign i f i can t ly lesprotection. OSHA requires f i t - t e s t i n g i n i t i a l l y and every simonths for employee s required to wear a negative pressurrespirator for protect ion against asbestos, or for individualexposed at or above the O S H A - s p e c i f i e d limits.
A r e s p i r a t o r ' s e f f e c t i v ene s s is also inf luenced by how it ihandled, cleaned, and stored. Custodial and maintenance stafshould clean their respirators a f t er each use, and disinfect theirespirators at the end of a day's use. This improves comfortand also reduces the chances of skin irritation or infect ionAfter cleaning the respirator, custodial and maintenance stafshould p lace the respirator (with the w o r k e r ' s name) in a cleaiand sanitary location and store the unit in a secure place foifu ture use. Respirators should be visually inspected by the usebefore and a f t e r each use, during cleaning and at least monthfcwhen not in use. 'Inspection records should be maintainedaccordingly. When the respirators h i g h - e f f i c i e n c y f i l t e r s andiscarded, they should be disposed of as asbestos waste.

The US. EPA, in collaboration with N10SH, has issued aguidance document. "A Guide to Respiratory Protection forthe Asbestos Abatement Industry," which recommends levelsof respiratory protection for those engaged in large-scaleasbestos abatement project s that are beyond routine O&Mprocedures. Air-suppSed self-contained, and "type C" airlinerespjratocsare the focus of the EPA/NTOSH document. Theserc sp tra tor sa lJow workers to breathe fre sh air s u p p l i e d throughhoses and fa c e masks, and are generally used only by asbestosabatement workers engaged in large-scale asbestos removalprojec t s . T h e y are u s u a l l y not considered cither practical ornecessary for most custodial and maintenance jobs.
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A P P E N D I X F
E x i s t i n g E P A G u i d a n c e f o r Each S t e p T h a t a B u i l d i n g Owner M a y T a k et o C o n t r o l A C M
A c t i o n

A p p o i n t Asbestos ProgramManager and Develop anOrganizational Policy.
Inspe c t the f a c i l i t y to determineif ACM is present. Take bulksample s of suspect ACM andassess the material s condition.

Es tab l i s h an O&M program.

E x i s t i n g E P A G u i d a n c e / R e g u l a t i o n s *
"Guidance for Controlling Asbestos-Containing Materials in Buildings" ("Purple Book")ERA publication number. 560/5-85-024

"Guidance for Controll ing Asbestos-Containing Material s in Buildings" ("Purple Book",chapter 2) EPA publication number: 560/5-85-024
" S i m p l i f i e d S a m p l i n g Scheme for S u r f a c i n g Materials" ("Pink Book") EPA pub l i ca t i onnumber. 560/5-85-030a
"Asbestos-Containing Material s in Schoo l s; Final Rule and Notice"'(Asbestos HazardEmergency Response Act, or AHERA). Federal Register— October 30,1987. (sections763.85 to 763.88)
Mode! training course materials for accrediting asbestos bui ld ing inspectors in accordancewith AHERA (inspec t ion/as se s sment materials).
"Purple Book", C h a p t e r 3
AHERA regula t i ons , sections 763.91 and 763.92
EPA Guidance for Service and Maintenance Personnel. ERA p u b l i c a t i o n number
560/5-85-018
"Purple Book", C h a p t e r 4
Model training course materials for accredi t ing asbestos management planners inaccordance with AHERA (assessment materials).
AHERA regulat ions , section 763.88 and 793.92
"Purple Book", C h a p t e r 6
AHERA regulations, section 763.93 (including 763.85 through 763.92)
AHERA regula t ion, a p p e n d i x A; Determining Comple t i on of Response Act ion s-Method s .
"Abatement of Asbestos-Containing Pipe Insulation" U.S. EPA; Asbestos-in-BuildingsTechnical Bulletin 1986-2.
U S . E P A N a t i o n a l Emission S t a n d a r d s f o r Hazardous A i r P o l l u t a n t s ( N E S H A P )Regulations (40 CFR 61)
Model training course material s for accredit ing asbestos management p lanner s inaccordance with AHERA (assessment materials).

•Most of these guidance materials are available through EPA's TSCA A s s i s t a n c e Hotl ine , at (202) 554-1404.

I m p l e m e n t and Consc i en t i ou s lyManage the O&M Program;Assess the Potential forExposure to Asbestos and Selec tResponse Actions.

S e l e c t and I m p l e m e n tAbatement Actions Other ThanO&M When Necessary



A P P E N D I X G :
S a m p l e L i s t o f S u s p e c t A s b e s t o s - C o n t a i n i n g M a t e r i a l s

Cement PipesCement WallboardCement S i d i n gAsphal t Floor TQeVinyl Floor TDeVinyl Sheet FlooringFlooring BackingConstruction Mastics ( f l o o r tile, carpet, ceiling t f le , etc.)Acoustical PlasterDecorative PlasterTextured Paints/Coatings ' -Ceiling T i l e s and Lay-in PanelsS p r a y - A p p l i e d Insulat ionBlown-in Insulat ionF i r e p r o o f i n g MaterialsT a p i n g Compounds (thermal)Packing Materials ( f o r . w a l l / f l o o r penetrations)High Temperature GasketsLaboratory H o o d s / T a b l e T o p sLaboratory GlovesFire BlanketsFire Ciu tainsElevator Equipment Panels

Elevator Brake ShoesHVAC Duct Insula t ionBoiler I n s u b t i o nBreeching Insulat ionDuctwork F l e x i b l e Fabric ConnectionsCooling TowersPipe Insulation (corrugated air-cell, block, etc.)Heat ing and Electrical DuctsElectrical Panel Parti t ionsElectrical C l o t hElectric Wiring I n s u l a t i o nChalkboardsRoofing Shingl e sRoofing Fel tBase Flash ingThermal Paper ProductsFire DoorsC a u l k i n g / P u t t i e sAdhesivesWallboardJoint C o m p o u n d sVinyl Wall CoveringsS p a c k l i n g Compound s
NOTE: T h i s list does not include every produc t /mater ia l that may contain asbestos. It is intended as a general guide to show which types ofma t e r ia l s may contain asbestos.

A P P E N D I X H :
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USEPA. 1984. US. Environmental Protection Agency. Na-tional Emission Standards for Hazardous AirPollutants. 40CFR 61. April 5.1984.
USEPA. 1985. US. Environmental Protection Agency. Meas-uring airborne asbestos following an abatement action.Washington DC: USEPA. EPA 600/4-85-049. ("Silver Book")
USEPA, 1985. US. Environmental Protection Agency. As-bestos in buildings: Simplified sampling scheme for surfacingmaterials. Washington DC: USEPA. EPA 560/5-85-030A.(-Pink Book")
USEPA. 1985. US. Environmental Protection Agency. Guid-ance for controlling asbestos-containing materials in build-ings. Washington DC: EPA 560/5-85-024. ("Purpl e Book")

USEPA. 1985. US. Environmental Protection Agency. As-bestos in buildings: Guidance for service and maintenancepersonnel. Washington DC: EPA 560/5-85-018. ("CustodialPamphle t")
USEPA. 1986. US. Environmental Protection Agency. Abate-ment of asbestos-containing pipe sn.n</<7fi0»i. Washington DC:Technical Bulletin No. 1986-2.
USEPA. 1986. US. Environmental Pro t e c t i on Agency. Aguide to respiratory protection for tlie asbestos abatementindustry. W a s h i n g t o n DC: EPA 560/OPTS-86-001.

USEPA. 1987. Asbestos Abatement Projects: Worker Protec-tion, Final Rule. 40 CFR 763. February 1937.
USEPA. 1987. U.S. Environmental Protection Agency. As-bestos-Containing Materials in Schools; Final Rule andNotice. 40 CFR 763. Federal Register. October 30,1987.
USEPA. 1988. EPA Study of Asbestos-Containing Materialsin Public Buildings: A Report to Congress. February, 1988.
USEPA. 1989. Asbestos Ban and Phaseout Rule. 40 CFR
763.160 to 763.179. Federal Register. July 12,1989.
USEPA. 1989. Guidelines for Conducting the AHERA TEMClearance Test to Determine Completion of an AsbestosAbatement Project. Wash ing ton DC: EPA 560/5-89-OOL
USEPA. 1989. Transmission Electron Microscopy AsbestosLaboratories: Quality Assurance Guidelines. Wash ing ton DC:EPA 560/5-90-OOZ
US. Department of Labor: OSHA Regulat ions . 29 CFR1910.1001— GencraUndustry Asbestos Standard and 29 CFR1926.58 — Construction Industry Asbestos Standard. J u n e1986; Amended. September. 1988.
US. Department of Labor OSHA Regula t i on s . 29 CFR1910.134 — Respiratory Protection Standard. J u n e , 1974.
Keyes, Dale L. and Chesson. Jean. 1989. A Guide toMonitoring Airborne Asbfstus in Buildings. EnvironmentalSciences . Inc.. 105 \\. Speedway Blvd.. Tucson. A r i z o n a 85705.
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